Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001700230001-9 


ae . | sos | , nares 
INFORMATION REPORT INFORMATION REPORT 
~ CENTRAL INTELLIGENCE AGENCY | a2 


This material contains information affecting the National Defense of the United States within the meaning of the Espionage Laws, Title 
18, 0.8.0. Seca, 703 and 794, the transmission or revelation of which in any manner to an unauthorised person is prohibited by Lavy. 
j | 


26 JUL 1965 ——S=E€eR-E-}—_ | | 50X1-HUM 
| NO FOREIGN DISSEM a i¢2ap -/ 





country USSR REPORT 





sussecT Soviet Manuals for Equipment _ DATE DISTR. #4 July 1965 
| Carried on the MIG-21F-13 Aircraft, 


Including the ASP=SND Sight NO. PAGES Z *. 
fy: Ace. 


REFERENCES 


DATE OF , , b iin | 


INFO. | 50X1-HUM 
PLACE & | 
DATE ACQ. 


THIS IS UNEVALUATED !NFORMATION, 


























| \ | 50X1-HUM | 
Soviet eneideheiwugdove! Wendi: for equipment 
associated with the K-13 air-to-air missile on the MIG-2IF-13 ] 


aircraft No publishing 
data are given. | ! 50X1-HUM i 


Attachment No Description | 
l Temperature Pickup P-S of Free Air Electric , 
_ Thermometer, pages. | 
SSE TE Ee TIS | . 
Range Computer VRD+2A No. 015.99.94, Operating | 
and Maintenance Instructions, 21 pages and 6 | 
pages of fipures. "SS : 














pages of Figures. | | 


ot } | 

‘Attack and Slip An les Transmitter Type 
‘DUAS-8M, Description and Installation 
Instructions; 0 pases vies 3 saree ot 


ele Sees lla) poe uS J pages oO figures. 


| : 

Aircraft Automatic Sight Type ASP-SND, . 

echnical Description, | pages. 1s Sight 

is employed with the NR-30 cannon, ARS-57M (S-5M) 

and KARS-57 (S-5K) rockets, and guided 

missiles US (sic), and may operate in |con- 
‘Junction with the SRD-5MK (KVANT) range-only 
radar. 


| 
Overload Warning Unit MP-28A, 24 pages. and \6 
pages of figures. : 


“a 


NO FOREIGN DISSEM Stour 


Cocluded trom eutometic 


@angradia: 


[ state 3 DIA 
: Vavy 

_ [| (Note: Field distribution Indicated by “#”.) | ! 
; | ! ) : saan aoe ere pane ran oe a ee 

INFORMAFION REPORT INFORMATION. REPORT. 





Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001700230001-9 








Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001700230001-9 


50X1-HUM 





4 





g 


g & 





Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001700230001-9 








a —— i 
Of 
fe 
i 
fe. 
i. 
= 
ZO G 
71° i 
mm OC 
oR 
we 
=O 
Oo 
oe 
OR 
mm ™N 
_— 
._< 
— 
a ™. 
<< 
.<~ 
ok 
Ne 
® 
m U) 
© | 
& 
m= © 
Ye 
7.8 
Oo 
“uw & 
Or 
m OD 
= > 
im OF 
ual” 
OF 
7 OF 
a 
‘Be 
_ 2 
OF 
fe 
Ti 
oO 
aN 
Cc 
On 
a. 
ae 
© 
oO 
cB 
_O 
OF 
=— 
Wk 
WY 
OF 
ma (©) 
® 


i] 
\ 
Hl 
! 
| 


rs 


4 
te 


oe Cee As 
SN MR at anes 





PICKUP P-5 


t 


| 


OF: FREE AIR ELECTRIC THERMOMETER 


TEMPERATURE 


( 
| 











a 


Declassified in Part - Sanitized Copy Approved for Release 201 1/11/28 | CIA-RDP82-00038R001700230001-9 § | 


oe neo 


a 


ae ae 





SECRET . 
NO FOREIGN | DISSEM 


| ee) 5OX1-HU 


% 








1 
i 
I 
' 
' 





i, 
« |" 


TEMPERATURE PICKUP 11-5 
OF FREE AIR ELECTR 


| 
| 


IC THERMOMETER 3!) * 





{ 


‘ 
: 

















Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001700230001-9 |iaEae 


7 ae anaes Wer : S 7 ca eee ar : 4 ' a 














Je 


wow 


Te eS ee FL 
a eee at oe od, eet 4 ate 


-«@ mae ee 


a2 


(CONTENTS 


+ 


a ? o. - ‘ et < wt eee 
2 ae Metlateren  a tM me 5 emt ath. 6 arent 
ag o Paes ‘98 wists 


| 
| 


| 

: 

| 

| Purpose and standard Equipment aga geneereionths 
Operation Principle scsuceenenaceaesemeceseey es 


Construction se eeseececcccovecccsencescsseecesceds 


Basic Specifications ce eercereescesovsccscceeses 


Assembling coc eccesenancccsccocccsecuesec cous ve 
Ae ‘Fickup Assembly CT OCESHOHTSEHH OLED ASSO HO DOTEHOCHLO 


"ated a hae! SS aoe 


b 


B. Wiring cece ce sececcasasesorcaeresveseenre geceo 10 
Troubles and Remedies socnesceccvocvecnsooecsecsce li 
Maintenance cee veecnccccvecccascsesescsesoessrerues 12 
Test Procedure a voccsecccccocccccsssscascscreasenes 13 

Ae Error Check secccocccccccccescesccopsccncecseces ao 

Be Insulation Resistance Cheok ccoccccocsocescsegos Lh. | 
Gupecking and. Storage coccceecne se vaegneegreeeecns i5 - 


i | 
i 
, 
f 


ARNE TELE IECEN PIAL 
| 
| 
t 


4 ‘ 
r ' 
\ 


I 
be 


Pre lee OE POET ree Carp 





Declassified in Part - Sanitized Copy TE for Release 201 1/1 1/28 : “CIA RDP82- 00038R001700230001 oa 


é 7 . on ae 


" 


k 


Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001700230001-9 . 


} , 
Cea 


aed 


5 Pa eee Se a at conn eae | 
im rar 
a ‘ 





SECRET | 
NO FOREIGN DISSEM 








! | ~—-60X1-HUM 


| 
| 
| 


I. PURPOSE AND STANDARD EQUIPMENT 


‘Temperature pickup II=5 (Fig.l) is designed for remote measur- 
ing of ambient air stagnation temperature complete with the THB-1 
indicator or other equipment. . | oO 


7 1 


| 
FIG. 1. TEMPERATURE PICKUP. 
GENERAL VIEW 


The set of temperature pickup ed inoludess | il 
1. Tenperature pickup 1-5 weocccacceoecoevcoven & PG ! os 
2. Certificate 000000000006 00000.0006009000800000 i oopy: . 


| . 
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II. OPERATION PRINCIPLE 
| The operation of temperature piokup N-5 is based on properties 
‘of metals (nickel wire, in pertioular) to change eleotrio resist- 
ance with temperature fludtuation., Each tenperature value measured 
: corresponds to a definite value of electric resistanoc. =~ | a 
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" Bleotric resistor of the ere element of the temperature 
pickup is ‘disposed at the narrow ection of the pickup (Pig.2) . | 
‘representing a convergent~diverge re sees fhe narrowest scotion cys 
of the nozgile ie ealled oritiesl.|- | aah wd 

: The vonvergent-divergent nozs le possesses the following, 

: property: an airflow running at a|| subsonic epeed a8 avcolerated 

' dn the convergent: section end deoslerated afin the divergent Se0~ : 
tion whoreag a supersonic soo aecskseated 4m tho conrorgont 


seotion and acooleratod in. the oa $ seotion. 
| os 


a 


FIG, 2. TEMPERATURE PICKUP DIAGRAM 
| 


“Consequently, the operation of the temperature pickup is 
based” on that during the flight the air enters the piokup ae 
confuser (convergent seotion of the nozzle), aud gince the moment . | 
the airflow speed equals M = 0.5. (it number equala the ratio of ‘ 
flight speed V to sound speed a, 1.0 Mae), irrespeotive of 
further speed increase, at the convergent critical sestion of the H 
pickup critical conditions set Us which are characterized by the 1. 
sound local speed. | . | : 

In critical conditions the ratio oF the temperature , sehoed 
by the thermal element of the piokups. to.the tonporature of | 
completely stagnated airflow 48 2) constant value whieh equals 


t 


ae 3 0. 978, 


= ae 


ig a temperature, sensed by the piokup thermal 
prenenys expressed in degrees of absolute sono: 
(°K), 1. Ty o ty + 273°(t. 1a a tenperature, 
sensed by the siekun thermal element, expressed 
dn °8)5 | 
ie a temperature of completely stagnated aiveidw. 
| alee ‘in — of absolute: scale ( OK), eee 
| a | 
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., 2 ‘4%, + 993° (t, is a temperature or completely 
stamiatad airflow. expressed in °c), : 
wince ane temperature ig a temperature o£ es er gir at & 
oat point, 1.e. at the point of | - 
ae | an odjeot at walok alr speed 
- vibes of kinetic energy into poteutlal one (enthalpy) 
: vice versa may ocour 88 a result of compression or expansion 
of the airflow in the narrowing or wideuing ain duet. 
faa ao of the flow GONVErts inte the notentind 
(Cen PY), and the air temperature besone 
0 G equa 
Stagnation temperature, I : — “ 
| I 
Thus, the temperature of the air: at the oritical section. 4s 
not equal to the teuperature of the undieturbed airZlov, and | 
axoeeda it by value AV which doponta on the apocd of Cho 1 
incoming airflow. | : nS 
The air temperature at the oritieal aceeree 1s roforrod to 
a8 stagnation temperature Ty 4 
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where AY’ 4g a dynamic addition ton te, to touperaturo; 


7 re ey 
Ti rue is @ true touperature of {ho ate in degrees of © 
absolute scale Cx). - e ao 
| Besides, the cause of flow stagnation and temperature vice 
of the air streaming over objects i ais, (gas) viscosity. tae to 
" the aie viscosity a thin boundary, layer .ef stagnated afiy ip 


| a at the surface of strean] tied ee 


4 | 


“ Owing to the ditterence in. spoete 
c |. ayers. in the vioinity. of the thermal © enent-falle, ant 
ene Srtses ‘whioh, seanen, oe pol ount of ne t 
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through the equilsbriua est bliohed between heat liberation 
é eaused by internal friotion in. ‘the air and heat: dlesipation dy 
| the aubient air the boundary layer has a sertain temperatura 
which is higher thaw that of the inconiug. aixflove 
.. @hus, the te 5 erature of the air vhich conde in =e rith - 
the surface of th thermal’ elenent ig vather olose to otaguation 
temperature 1,0 | | | — ike & 
the seucnat (ou touporature oan bo expressed in tors of 8 
' Maoh number» Fe | ay 





i 
! | 
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| 
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ae Kel 2, 
To ® True G+ “9° Do 


gfe 
where k is an adiabatic index (now-dinonotona1 value); for, | 
air kom Led and, consequently, 


q a Temue (i + Qo2 He). | ote 
| | 


_ Temperature Te sensed by the pickup therwal Glenent cae 
stagnation temperature 7 multiplied by quality factor. HW OL ‘the 
pickup, 1.4. Te o f ole | | 

| Quality Paetues W of the piokup iudicated in the Chart 
_ (Pig.3) depends on Mach number at low Zlight spesds only; 
 de@o up to How 0050 . 
From flight speed HM = 0.5 ao UP sg the value ox sashes 
constant (0.978). and does not depend on the furthor apecd 
| dnorease. 
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The pickup measures the airflov teaperature ¢ gonsed by its 


thermal _onee 


ae Se we 


cee 
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| 


% © (t, + Nis - 873°C. 
fo detornine a trae temperature of the aubient aie, the Lolo 
lowing expressions may be uged 


on 


Quality factor NW is defined from tho Chart (fig.3) depending 
on the H number determined instrumentally. Qualit: factor H is 
calculated theoretically and is proved oxperimenta} iy. 

The above expressions show that on the ground y when the flight 
speed Hw 0 (quality factor f= 1), the pickup x measures true 
temperature of the ambient alr. 7 


t 
1 


IIT. CONSTRUCTION 
Temperature pickup jl-5 (21g.4) designed to noaaure anbiont 


! air temperature is non-detaochable dn construction 4% eonsista of 


the following basic components: thermal olencnt a housing 6 


diffaser 1, confuser 3 and plug conucotor 7. | 


The thermal element is a cylindrical TRANG y ade of Gopper, 


/ on which insulated nickel wire, d12.0.05 Ma, is WOUNE o Series~ 
‘ gonmeoted to the aioke] winding dis winding 5 made of inaulated 
, constantan wire, dia.0.08 un, wound on two inoulating plates | Bo 


: tomperaeur? cocfficient of the thera OLeMeOnt o 


fhe oconstantan winding is intondad for oe tho 


\ 
| 
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FIG, 4, CONSTRUCTION OF TEMPERATURE PICKUP N-5 


1 = diffusers 2 = tharmal alament; 3 » confuses; 4 — insulating 
plates; 5 = conatantan wire; 6 » housing; 7 ~ plug connector; 
§ = flango; 9 = fastening strows; 10 = washers; 11 @ nutoe 

| 


| 
i 


= IV. BASIC SPECIFICATIONS 





: . o 
1. The pickup measuring range is fron 60 to +150. The 
operating range is from -40 to +130° Co 
20 cau error of the pickup in the operating range docs uo 


exceed £1.5°C. | : 
3. The time constant of the pickup does not oxeocd 3 aee at. 


% 


an aizt low speed of at least 50 m/sec. | Ly 

4, The pickup withatsnds vibration asocloratioa ef 4 within 
the frequency range of 40 to 80 GcDoGo | | 

5S. Current flowing through the winding of tho pickup therpsl 
elenent'ehowld uot exoced 30 mA. : | 

6. The pickups are respectively intorohang gcAblec 


7. The piokup. weight = not over 290 Fo 


V. ASSEMBLING. 


After unpacking, the pickup should be examined GO EM 


that ite housing is not danaged. 
SECRET 
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The diffuser and confuser of the pickup are made of plastie bs 


and should be carefully handled; the edge of the diffuser should 
be prevented against shooks. : 
Frior to installation on the airoreft, chook the piolmp Zor 
proper operation, for which purpose sconnest it to tho @HB=3 7 
dudicator in compliance with the wiring diagran P1g.5)< 


ae 


AS 


ofa}af0— 
a7V 
PIG. 5. WIRING DIAGRAM 


In this case the indicator should road the tec POTFatwre equal 
to that of the ambiont air, which testifios te the pielsup _ 


Bervioeability. ? . = 


If the THB=1 indicator is not available cheok tho piolkup gor 
proper operation by measuring the electric resistence of eho; 
thermal element winding with a theatatone DPIGEO o 

The temperature measured by thd plokup sam be dot solnod by 
the value of tho oleotrio resistanco of the thoreal ) 

- winding given in Table 1. | | 


Piokup Thormal Bloment plootrie 
Resigtancee Yorous fenpesaturc 
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ers etary res peat EaMas ied eltnd iH lied adits : 
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56 73070 
AS 75020 
AQ | 96076 
935 «| 78.25 
“30 | 79.80 
=25 | 81.80 
=20 83.00 
“15 | 88.70 
“10 | 86.40 
88.25 
90.10 
91.85 
93.60 
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The pickup 428 ilekicias tho Siroralt so that the airflow 


to be measured cn ters the o 
pening of the piokun con?unor. 
(See Figs 2 and 4). ' i coe 


stened to an appropriate Part oF the asics 





+ 


through flange 8 by means of Pour serewa 9 with mute 11 an 
washers 10 (Pig.4). ghe. pickup should be pounted SO ag A avis 
ia ‘parallel to the longitudinal azio of tho alroratt. 


The red. arrow on the piokup £1 ee, “a 
ange should be ated 4x 
Gireotion of the airoraft flight. eee one 


| Overall dimensions of the piekup ave gi 
BH iring 


fhe pickup is connected to the indieator, Poodrdor i 
roapective inetraument through 1 wiro, Bark BIBT 
“i ; | 
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FIG. 6. OVERALL DIMENSIONS OF PICKUP ileS 
| | | 
VI. TROUBLES AND REMEDIES — 
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POL reine 


Paulty n@ientor 
Paulty recorder 


Tudioator or Poor contact of 
recorder operates wires | 
intermittently ! 
Faulty switeh 
Faulty pickup os 
Faulty indicator 
Faulty reoorder 


Renperatire wrong 
reading 


Faulty pickup 
Paulty indicator 
Faulty recorder 





2S adds Wate 


bail Declassiied In Part - Sanitized Copy Approved for Release 201 11 1/28 : CIA. RDP82 -00038R001700230001-9 











. 


] 
i 
‘ 
| 
| 


50X1-HUM | 


| 
Replace indieator 
Ropair on woplaco 
| recorder | 
Ropais ox replace 
wiva Oo 


Replace owitoh 
Replace piokup 
Replace indicator 


Repaiy or replace 


recordar 


Replace pickup 

Replace indicator 

Repaly ov POPLIee 
weporder 


™ all cases the pickup fails to operate through the 
Hamufacturer’s fault before the guaranteed acxvice lige haa expir 
ed, send back the faulty pickup complete with the Cortifioate 
and an appropriate statenent for roplacement. 


\ 


VIT. MAINTENANCE 


When in‘sorvioe, shook the plokup overy 50 flying hours, a9 
well as prior to ita installation on tho aireratt in caso the 
piokup was stored for more than theee nonthas oheok it following 


‘the procedure given below: 
Ae Rrror oheok. 
Be Insulation neaiatance oheok. 


posides, regularly 0 oheok the piekup and 


gor proper fastening. — . 


1$a plug senncotor 


should the piokup xead insoour wately, it Guat ke roplaced 


with an mow one oheckod and sorviccable. 
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Bvery 10 flying hours and at least once a mouth cheok the 


inside surface of the pickup for cleanliness. 
If dirt or dust is found inside the pickup, clean the inner 


surface of it with a piece 6f soft cloth or with o downy brusho 
Yo this with oare so as to avoid notehos and damage to the 
inside surface of the a and y portioularly,. of thornuad 


element 2 (See Figo4). 


Piokup error toat is carried out on the NYT=-88 


sete 


ee Degoription 9 of Ploelup Gheols 


With selector switeh Ny (Fig.7) turned to the contacts posi- 
tion 3-3, power supply is delivered to the pickup heels § OLPOUAT » 


ICATCH 


: aa ! ITRANB. 
INDICATOR YT ge 


J . my {2} 
ASPENENCE } § 
‘ IMSTAUMEN T } @' 
INDICAYOR Ye 
te THERMOCOUPLE ° 
FRANQMITTER TC 





' Mhis portion of the circuit contains the unbalanocd bridge 
one &Yn of which is the piokup under tagte — | | 


‘ 


An indicating oe is a refercnee inetrumens whese 


dial: i graduated in ae a 


__SECRE 








: 5 
1 


cae 


es Ay ae! oat stan th, ae a 
ay ab : fe 8 tS C 
4 = web tobe ies ha tasioccaens santas Behe o $e RET. oy . us Moe 
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50X1-HUM 
| Farning ‘the handles of selector aviton No te the Contacts 
posttion Bad: suitehes the roferonce Anstrumont inte the bridge 

. @lagonal.. : 


i 
of 
do Gonneot the tonporature pickup wnder ont bo serminnis 
PRANSHITTER TC (HATWIK 10) of tha test set. - 
2. By turning handle REFERENCE ZHSTRUERIG DIALS : smOR 
(HEPEKIUATEN KORTFONSHOLO IPAEOPA) , matoh index 69°C oF the 


diel, which graduation corresponds to that of ‘the piokup under 
test, with the pointer of the refereuce instrument. 


30 Set the handle of aeleot sor aviteh I | 
6 bearing inoer4 ¢4 
Wi and Cu to pogition i. ae . ae 


4. Set the handle of select bor switch Ty % 
TER TC. | 





td 


Se Sot the iy eee Se | - fi 4 
eres the handle of selestor switch TN, to position TRANSHTT- 


_ 6. Turn on power supply by. ‘Betting the owktoh to the On 
(BKNNYEHO) position. | 


;: 7. Set 27 V on the reference volt smeter by turaing handle 
VOLTAGE CORTROL(PETYIMEOBKA HATPALENUT) of xhoostat % Fy. , 


” ¢ Place the plokup under test together with a neroury 
éruometer (graduated in 002°C) 4n the air chenbor vith 8 
constant temperature keeping the air Rotvionleas. ; 


Jo After & tonendnute 4 | 
nterval take the r adiug g 


10. The digference in read 


CR 


Oa ee a ee 


ings ox the neagured | bLuE sompera> 


we i a that of the rez arendoe dustrunent wild be 
Gum of the eee of the pi . 
-OFTOY Of the test set in °c, : pickup'undor test ang sed 


Aoouraoy of the test get readings is =13 of the dial xated 
value at an aubiont temperature of +20°C, | | 


nae 


Bo Insulation Res Astance fheok 


SStKttors ero 


Ineulation resistance of the pickup ig ohookod 
megohnnetor rated at 300 Ve | 
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Insulation. resistance 1s measured between the plug ponnenror 
terminals coupled together and the pickup flange. 
‘The value of insulation resistance depends on ais humidity. 
At age relative humidity up to 80% and normal tenporatura ox 
20 + 5° it should be at least 20 negohua, and at air relative 
humidity of 95% = at least 2 mEgOnas | 


IX. UNPACKING AND STORAGE 


In receiving the boxes with somperature pickups HS, make 
sure that package is good. If the package is damaged, draw wp o 
statement and send claims to the transportation BZENOY o 
In winter unpack the boxes in warn premises only. 
To prevent moisture frow getting onto the equipment do not 
open the boxes unless the temperature of the instxumenta is 
“equal to that of the ambient air. Open the boxes 2 o 3 houra 
after they have been carried indoors. 
° In summer the boxes may be’ opened 24 ght anay | On thoir reselpt. 
’ Unpacking should be performed in the folloving “Baquence: | 
(a) open the box with oare (the box cover beara the dusorip= 
tion nup®); | 
(b) take cartons with pickups: ug of the boxes and ‘unpack 
them. Take out the Certificates for the pickups and put show into 
the Service Logse > | 
fhe pickup having no Certificate io not allorea to bo 
stalled; : : 
‘(o) visually inapeot the pickup ith CATA o 18 during the 
unpacking defects are detected, draw up an appropriate atatenent 
Beane: the pickups on racks in dry ventilated premises at 
+10 to +35° C and relative humidity of 0%. Ho corxooien Gone tycone® 
shocks and vibrations are alloweds | 
{It is reconnended—to_store: ‘the piokups in shopenade PACKALS o 
io not plzce one poe on another af without —_— ae 


| 
| 
| 
| 
- 
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1. PURPOSE 


The range computer, type BPI-2A, serves to produce a 


voltage proportional to av, yp" (ai) for a range finder, 


type OPz, 
Notes raegeds in the text the Tenge compu 
ye BEI-2h, will be torned oompater®: 


II. SBI 


. The computer set consists of a wit presented in Fig. 1 
,and @ special screvwedriver, 

In the CRI system the computer is used to produce volt- 
ages to be summed up with the close-up speed. It operates 
frem s sigal of the [B0-5 air speed transaitter which in- 
corporates a temperature gauge, type JJ-5. 


III. SPECIFICATIONS 


1. Power supply...e.csscessecevoe DeCe 27 Vt Thy 
D.C. 25 = 30 V with 
setting accuracy of 
+ 0.1 Vs A.C. 36 45%, © 
| 400 c/s + 2% 
2. Altitude rangecsecscrceseccees Oc5 = 25 km, 
True air speed range.......... 300 - 2500 ku/hr 
Indicated air speed range..... 300 - 1500 ke/br 
Permitted range...cccccsececce 00275 — 11.8 ke. 


Ya 
Tt ratio TOANG@cccccesvesccvce 50 - 350 1/hr . 


do Output voltage accurary..secos + 4.5% at t = 20°0; 
: + 5% at t =-60°C and 

t=+ 60°C 
An accuracy of + 5.5% 
ie permissidle when 
the BEI-2A wit is 
coupled with the 
TBC-5 and I-5 devices 
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at ee tm nD 


An acouracy of 4+ 10% 
is perniesible at the 
altitude of 1,5 kn, 
speed of V = 525 ka/hbr . 
in the temperature 
range from ~ 60° to 
+ 40% 
4. Vibration FEGLHEANCEs. seeecee computer is Vibration. 
| proof in the frequency — 
range from 20 to 
200 o/s and accelera- 
tion of 4 ¢ 
5. Power CONSUME. cocecercsccccce D.C. « 10 W Bax 
? ° 
A.O. =~ 12 VA, max, 


oo ave Ee aneoeee dah wrexs ie pe ees . ‘aan 
= el ea ee Ne emit Be ee PA “alin Salt Se, ee me eee A 


6. Output potentiometer 
Ampedancesesscescccscesencace 10,000 ohns 
Te Weight... .ccccccccccccccccer 2200 ar, max. 


IV. OPERATION PRINCIPLE 
Permitted range is determined as follows: 
A, = 3.06 x 107? [4v. (Vas H)+ I) kn., 
where A, ~. permitted range; 


Von - true air speed and altitude Lunotion; 


Ve = true air speed at altitude H; 
K flight altitude; | 
I = = close-up speed, 
The [BC-5 tranemitter produces a voltage proportional 
to the true air speed and the computer proper produces a 
voltage proportional to the flight altitude. Both volteges 
are converted by the computer to a voltage proportional to 


OY op* f (= ) (See Pig.2). 


_ The voltage proportional to J according to Ux = 0.04 J 
ig introduced by the CPI. : : 

Since Vy. and H are the functions of the statio and dy- 
namic pressures, the computer is built up on. a baroaetric 
principle. a od 

a FOREIGN DISSEN 


1 a 
ee hee “iy eg! Pe: er Jes Ge Sn bh tetas ght $ ho Pe Aa 
Jb a a ha Ti taddas = sara tet ie eta tag) 
‘ a aS ae SS ae ha ets -: OE a OPA “ mt 
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Y. KBY CIROUIT DIAGRAM 


The computer iu 8 potentioneter-type caloulator being 
| built up as a self-balanoing bridge oirouit, formed by Pe 
_ tentioneters Mt, Les and I. (See Pig.5). 


at 
bes 





The output voltage of potentioneter Ly (considering po= 
tentiosntor le load) ie a function sproresstonel to the true 
air speed: . 


The voltage produced by potentiometer Ml, io ® function 
inversely proportional to the altitude; 


Potentiometers ly and le form a multiplier oircuit, — 
therefore, ssceatleaatce le produces voltage proportyonet to 


4 xqr which is defined as followa: 


os eer ne ee ee 


_—-—- 


tn aw 
a cr, Oe . 


~~ 
- . 


~-~ 


lc ca ee en EY denny > a 


Us, x0, = f, (hy) xt, (1) = tH), 

Voltage U actuates potentioneter |], by means of a magne- 
tic amplifier and an electric motor, ‘ype AMI-0,5. This ope- 
ration is performed as follows: wipers of potentiometers le 
und lla are connected to the magnetio amplifier input so that 
the svepaciaai tes input voltage equale sero, if the potential — 
difference between the circuit input and potentiometer [] 
wiper equals the potential difference between the oirouit 
ontput and potentiometer le wiper. In thie oase the magnetio 
amplifier input voltage equale sero, the JiJ-0,5 control 
winding voltage also-equals zero, and as a result the wiper 
of potentiometer ll, faile to move. 

The key circuit diagram of the magnetio amplifier is 
presented in Pig.13. | 

If the voltage produced by potentiometer I, or I, is 
changed, some voltage appears at the amplifier input. This 
voltage is amplified and fed to the JJ - 0,5, which moves 
potentiometer I, wiper through reduoctor P until circuit ba- 
lance is restored, 1.¢. until the potential difference bet- 
ween the input and potentiometer Il, wiper equals the poten- 
tial difference between the output end potentioneter fl, wiper 
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Potentiometers I. and ly wipers are located on a come 
mon axle. Potentiometer Il, serves to produce a voltage pro- 
portional to 


y Wo. | 
OX op ® i (——). “ie 
Since potentiometer Il, has a linear characteristic, its 
output vol tagm 4e also proportional to 
vO A 
sd : 
av. =» f (- )- e 


j 
} 


P 


According to the key circuit diagrat-(Fig.4) the voltapn 
from the aircraft D.C. 27~V¥V maine is fed to terminals ¥ and 6 
of plug connector IJ, of the computer. Positive voltage 
+ 27 V is fed to terminal 4 of block A, and then to resistors 
Ros and Re. Negative voltage - 27 V is fed to terminal 6 of 
plug connector ll. terminal 5 of block A and resistor R, in 
(input), A.C. 36 V, 400 c/s from the inverter, type HMAT=19 or 
IT is fed to termirnle 8, 10, and 12 of plug connector Ug 
(Fige4) to supply the magnetic amplifier and the JM-0,5 mo- 
tor exciting winding.Output potentiometer I, of the computer 
ie fed by a regulated voltage of 25 - 30 V (with an accuracy 
of + 0.1 V) from the CP] ‘unit through terminals 1 and 5 of 
plug connector q,. Voltage supply from potentiometer qT, 
wiper to the CP] unit is acoomplished through terainal 9 of 
plug connector u.. 

D.C. 27 V ie fed through absorbing resistor R- {in the 
computer circuit) and terminal 13 of plug connector I, to 
terminal 1 of plug connector 0. (in the [-5 stagnation tem « 
perature gauge circuit) and, on the other hand, to terminal 7 
of plug connectcr I, in the J{BO-5 tranexitter. i 

In the computer provision is made for resistors Rey Res ch 
and R, which are nucessary to ensure operation of the compu- 
ter in conjunction with the ABC-5 tranenitter. | 

Resistor Re serves to regulate soale speed. Resistor Re 
4s an absorbing resistor in the [-5 gauge circuit. 

Resistor Ry serves to reduce voltage supplied to the 
magnetic amplifier of the [BC-5 oe aoe ee = 
Resistors R., Rg and potentiome er Il¢ ee 

of 121.5 ohms. Resistor Ry¢ $8 used to ensure the oir 


ah 3 
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balance and is connected between 
potentiometer I 
and terminal ~ 27 Y, = ™ — 

Potentioneter nl, is a high-resistance one (10 kilohns) ie : 
and serven to introduce a signal to the CPA ayeten. 
| | Shuntsa and additional reoistors in potentionetere I, 

; No and I, are used to collect voltage from these satanite: ee 
metoro in°a certain relationshi). | 


wee Jomputer use ie made of a two-stere magnetio an- 
Principle of operation of the two-stage marrctioc empli- 

fier (Fig.13) is based on the property of the oore Baterial 
to reduce permeability under the action of the actuating 

- wignol (magnetization). With the input eignal fed to contro] ' 
windinge W_, the current in feedback windings W of one coil : 
increases and in feedback windings Wog Of the other coll dew 
creaseo. The same takes place in windings Wn, of both coils. 
As a result, unbalance of the differential arms of the first 
etage ia created. Voltage of the unbalance is fed to the in- 

_ but bridge consisting of four windinge and is amplified once 
more due to current difference in windings W 9 of the second 

| stage. Thus, an output voltage appears at the enplifier. Re 
siotors Ro» and Ro, serve to remilate the sero and omplifi- 
cation coefficient of the amplifier, Temperature is deing com~ 
peneated by copper resistor Rigy and conetantan resistor R 
Choke JP is inetalled to reduce supply voltage of the first 
etage from 36 V dow to 14 V, 





ee ies 








me ee ee wee oe ee cot 
















VI. CONSTRUCTION 






The computer (Fig.1) conoiste of the fullowing parte: 

(a) altitude unit 1; 

(bd) follow-up unit 2; 

(oc) mounting support with amplifier 3. 

Altitude unit ie mounted in a hermetio housing, whose 
dinner cavity comsunicates with the Pitoteatatic tube. 

A stack of. sealed bellows 2 serves as the sensitive 
element of the altitude unit (See Pige5).. The stationary 
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! 
centre of the stack ig fixed onto frame 1 and the movable | 
one io connected to axle 11 by means of hinge 3, rod 9 and 
link 10. Beoides, this axle mounte wiper holder 4 with - 
Wipers 5. . 
Terminal block 6 ia fastened to frame 1 by sorews 12, 
13. This block carries potentiometer 8 and by-pass bolle 7 
a8 well. By-pass coils 7 are mounted onto pins which serve | a 
ao teritinals for soldering coils to corresponding sections : 
Of th. potentiometer, 
“he housing pressurization is ensured by tightening 
cove. 15 with the aid of screw collar 16. | 
Hookup wires are led out through sealed terminals 17 
loc:ted in the bottom of the housing. 
Follow-up unit is an independent system which Sousiete 
0° an electric motor with a reductor, a potentiometer unit, | 
set of by-pass coils and switching elements for connecting | 
the computer to the JBC-5 and ]]-5. 
The outer view of the follow-up unit ise shown in Piz.7. 
There are two ring-type potentiometers in the potentioe 
weter unit (See Pig.8): one of them - follow-up potentione- 
ter 1 and the other(2) 48 an output one, They are mounted on 
frame 6 of the follow-up unit, 
HAU-O,5 electrio motor 4 and reductor 5 are mounted 3 | 
the base of frame 6, | | 
Common wiper holder 7 and current-carrying springs 8 
are located on the axle which rotates on the bearings of 
plates 9. : 
By-pass coils 10 are mounted onto pins 11 of terminal | 
block 13. The pins serve to connect by-pass coils 10 to core- 
responding sections of the follow-up potentiometer, 
Adjustable rheostat 15, A.C, absorbing resistor 16, load 
resistor 17, absorbing resistor 18, cirouit balancing resie-~ 
tor 19 and terminal blocks 20 are located on bade plate 14, | 
Which de fastened to frame 6 by means of screws. 
The follow-up unit is covered by housing 12 and ie fixed 
| dn the recess of the altitude unit housing by actews, 
ee | | 
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The hookup wires of the followeup wit and the hookup 7 
wires of the altitude unit are bunched together constituting 
one bunched conductor 21 and are connected to the plug con- 
nector of the mounting support, | 
| The scale of the follow-up unit 4 graduated in va 
(1/hour) . 4 : | | : 

| Mounting support with the amplifier 4s also an indepen- 
dent unit (See Fig.9). The mounting support serves to mount 
the JBC-5 transmitter and to couple it with the magnetio an- 
 *plifier. 

The mounting support consists of plate 1 and panel 5, 
Fastened to the bottom of plate 1 by meane of four nuts 3 is 
magnetic amplifier 2. The upper side of this plate mounts 
the transmitter which is fixed by screws 18 and motallio 
strips. 

Riveted to the plate end face is block 20 which is con-~ 
nected to a cable with type 2PM245191181 plug conneotor 21. 

Piate 1 on which the tranemitter and the amplifier are 
mounted is attached to panel 5 by sorews 6 and four pairs of 
shock absorbers 22, types 271C-49-1—1 and 271C-49~1-2, 
which ensure the instrument vidration y.eiatance. 

Four rubber washers 8 attached to the lower shock ab- 
sorbers by screws 6 and nuts 9 protect the equipment against 
impact load. There are four slots to attach mounting support 5 
to the shock absorbers. 

Magnetic Amplifier 
(Fig. 10) 

The magnetic amplirier is mounted in housing 1; it con- 
sists of: 7 is 

(1) two toroidal chokes 2 of the first stage; 

(2) two chokes 3 with three-leg cores of the second stage; 

(3) two selenium rectifiers 4; 

(4) absorbing choke; 

(5) condenser, type MBI (0.5 pF); 

(6) adjustable rheostat 6; 
("} two adjusting resistors; 
(8) MIT-0,5 resistor 7. 
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Toroidal choke 2 has a core composed of a set of rings 
made of permalloy, grade 79HM, 0.35 mm thick. This permalloy. 
ring set ia inserted into a special aluminium holder which 
prevents mechanical damage to the core during winding of the 
coil and compensates ambient temperature changes. 

The holder is wrapped with varnished cambric which car- 
ries the A.C. winding. Two such cores with A.C. windings axe 
put together and wrapped with varnished cambric. A feedback 
winding and an input winding insulated from one another are 
wound onto the paired core. The coils are inaulated from one 
another. 

The choke core of the second stage is composed of 
U-type plates made of steel, grade 3-44, 

Absorbing choke 5 consists of a spool with winding (wire, 
type I9B-2,% 0.15) and a core composed of Pi-shaped plates made 
of steel, grade o*4, 

Selenium rectifier 4 consiats of five selenium plates 
and five spring washers fixed on a stud. The rectifier is 
filled with a compound to ensure isolation of the selenium 


- 
ge, ot ene ee eee CS 


plates from the ambient air. 

Adjustable rheostat 6 18 wound of constantan wire, mark 
NSK, g 0.15, with 50 = 60 ohm resistance. 

Wire leads of the magnetic amplifier are bunched to- 
gether and connected to the common block attached to the 
mounting support. 


— 


VII. MAINTENANCE AND OPERATION 
1. Preinstallation Check 


| Prior to installation, the computer should be connected 
to the 1BC-5 andl -5 according to the connection circuit dia- 
gram for the JBC-5 and the BP] ~2A (See Fig.11). 

1. Supply the voltage indicated in the computer Certi- 
ficate to terminals 1 and 5 of plug connector 113, 

2, Set the power source to supply A.C. 36 V+ 5f, 

400 copes. + 2% and D.C. 27 V + 7%. , 

3, See to it that appropriate velocity head AP and sta-— 
tic pressure P (See Table 1) are created in the range re- 
quired for the computer and the JBC-5 cheok, making use of 
the pneumatic inatallation pio in Pig.14. 
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; ‘Appropriate 4P and P are set according to Table 2 and 
out Value is determined depending on the ambient temperature 
read by the [l-5 gauge. 

Yor this purpose a high-resistance voltmeter with 
internal impedance of 100 kilohms is connected to pins 5 and 9 
of plug connector [lz (it is recommended to make use of device 
[lor installation IITB-1), : 

The computer error ig determined as follows: 

6 = cate meas 5 ioog 

? 


Veale 


where 6 -- error ata Siven value of SVop, 


Vearo ~ calculated value of 4 Vey in volts; 
Ueas ~ measured value of av, in volts. 

If the errors exceed the permissible values, it is 
Yecommended to vary the true air speed Bignal, meleing use 
of rheostat included in the computer circuit, thus 
increasing or decreasing the computer = readings. 

Notes: 1, If the attempts to adjust the BP=24 com 
puter connected to the JBC-5 . and the [<5 
by means of the rheostat give no effect, an | 
additional adjustment is permitted by supplying 
& voltage of 25 ~ 30 V to the BP -24 out. 
put potentiometer. It should be registered in 
the computer Certificate? | 

2. Rheostat R, Blider should be displaced by 
means of a screw-driver furnished with the 
BP]| ~2A computer, : | 
When using the BP-24 computer in conjunction with the 
ABC-5 end I-5, the number of the ABC-5 tranemitter should be 
registered in the computer Certificate. i 
This douse, check the computer operating in conjunction 
with the CP) system in accordance with Instructions on the 
| CP and the computer coupling, | 











a ng nn 
— _— », aa - =r 


~ 


— 


Saas Se 2 - 
; P 


si —-——- 
—— —s. 


‘ a. 8 3 Pa ‘“ z wh 
f v 12 ite reat te gh yb ‘ 


SECRET. 

a 

“ - . an’. Sf ge og Se Mies Gee Saas 
Mak heehee. PF WAR ee ee ad eb 
ae SAS i SURES Ses ak oe 


‘., 
Pare, eet oy 





Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001700230001-9 


= - s "*} Jee a} oy i. . 7 i ae as a ee a LP a h edK | ie eae Hed . 7 7 3 f 
Sead a 2 si ‘ a UN aD OLD oe rte Mas Pens : 


Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001 70023 





Ij 


SECRET 
NO FOREIGN DISSEM 


, | 90X1-HUM 








desta 9 sees 


Note: Instructions on checking the BPJ=24 operation in — 
conjunction with the CPJ sre inoluded in the CP 
description and are also given in the present 
Instructions. 


2. Installation Reguirements 

The computer is mounted on a shock-absorbing base in 
any suitable site of the aircraft, provided the following require- 
ments are moet: 

1. The computer scale should be easily observed during check. 

2, The shock-absorbing base should be in horizontal position 
during flight. | 

3, Vibration acceleration at the computer attachment place 
should be in compliance with the computer Specifications. 
| 4, The computer installation place should be selected so 
as to ensure the most convenient connection of the computer 
pipe union to the [IBZ static system. It is desirable that this 
{nstallation place should be above the IIB{ systen. 

Provision should be made for a moisture trap and a 
drainage system to protect the equipment against moisture. 

5. Pnoumatic line connection should be sealed according 
to the aircraft pneumatic line standards. 

6. Provision should be made for the equipment free move~ 
ment on the shock-absorbers to protect it from impacts against 
adjacent ovjects. 

7. ‘she equipment cable and pneumatic hose should be 
attached to the fuselage in such a way as to provide the 
computer free travel and self-setting (without hose tension). 

+, The computer connection to the ABC-5 and the 1-5 
sould be performed in accordance with the JBC=5 and the 
BPI-2A cable connection diagram (See Fig.1l ). 
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. Note: All the computer installation requirements 
concern also tue JBC-5 transmitter. 


installation and overall dimensions of the computer are 
shown in Fig, 12, — 

9. The 1-5 shouid be installed on the fuselage in ace. 
cordance.with the requirements for stagnation gauge instal- 


lation. 
3. Postinstallation Check 


1. Check the computer for proper installation. 

2. Check the pneumatic lines for sirtightness,. 

J» Check the computer connected to the BCS, 1-5 and 
CPI for serviceability. 


4, Preflight Check 
1. Check visually the computer for intactness, its con= | 
nection to the JBC=5, the II-5: check the JBC-5 and [x5 
for proper attachment; the electric wiring continuity and the 
plug connectors serviceability. : | 
2. Chock the computer connected to the JBC-5, -5, and 
CP for serviceability. 


5« Scheduled Maintenance Operations 


Caccking after 10 hours of operation (minimun once every month). | 


Perform the preflight checking, 


Checking after 25 hours of operation (minimum once every 
3 months). 


Perform the 10-hour scheduled maintenance operations, 

Check the pneumatic lines for airtightness. | 

Chec ter hours of operation n 
every 6 months), 

Perform the 25-hour scheduled maintenance operations, 

Check the computer accuracy during its operation in 
conjunction with the CPJ.: | | 7 
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6. Checking Procedtine ! 
(a) Installation Cheok_ 

When checking the equipment for proper installation, ‘it te 
necessary to examine attachnents of the BPI-2A, ABC-5, and I-5 
to the airoraft structure and to make sure that all the installe- 
tion requirements are net. 

(b) Pnoumatio Lines Airtightness Check 


The airfield installation, type KIY-3, sed for testing 
eir-speed indicators should be connected to the IB] Pitot= 
static tube coupled with the BPJ-2A and the JBC-5,Then the 
pneumatic lines of the BPJ-2A operating with the JBC-5 are 
checked tor airtightness in accordance with aircraft pneumatic 
lines s:andards, 

(c) Checking Computer Servicgability 


on Board Aircraty 


The computer serviceability is checked by actuating it 
' gether with the JBC-5, the I-5, and the CPZ as follows: 

1. Switch on toggles RANGE FINDER (PA THO] ADHOMEP ) and 
BPl~2h. 

2. Connect the high-resistance voltmeter to check terminals 
C and OUT of unit 8 of tho range finder. 

3. Using the KilY-3 airfield installation introduce sn 
altitude of 1 - 2 kn. to the computer and the JBC-5 tranamitter 
through the IBZ static vents, the [BJ dynamic vent remaining 
open. in this case the scale of the computer eee begin to 
rotate counterclockwise until maximm value of-yi~ ie reached, 
The voltmeter reading should reduce from 27 V to~5 V. 

Reducing the altitude to zero make sure — the computer 
scale moves in the direction of reduction of the “ values, and 
the voltage on terminals C and OUT of range finder unit 8 in- 
treases from ~5 V to 27 V. 
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The check over, switch off toggles RANGE FINDER 
(PAJMOZATBHOMEP ) and BPIl-2A, 
(a) Checking BP~?A Accuracy during Operation 
Together with YBC-2, [=5_end_CPl_ on_Board_sircratt 
1. Set an altitude of 5 kn. by the Kily-3 through the 
NB static vents. The dynamic vent of the IIB remains open. 
Prior to this, set the day ambient air pressure and the alti- 
tude above sea level on the reference altimeter by a rack. 
This altitude should correspond to the day ambient air pres- 
sure considering the altimeter corrections (See Note 3 of 
Item 2 below). 
Oheck che voltage between the C and OUT terminals of 
vange finder unit 8 It should be within 8.7 + 0.56 V. 
2. &:t an altitude of 10 ka., conditions being similar 
co those 1:..sted in Item 1. 

Tho v-ltage between terminals C and OUT of CPZ wnit 8 

should be w. ain 12.9 = 0,6 VY. 

Note 1. The BPJ-2A check in accordance with Items 1 
and 2 is valid only at the ambient air temperature 
of + 20° + 2°c as read by the [1-5 gauge, At any 
other ambient temperature make use of the following 
Table. 

Table 


for Checking the BPJ-2A at Various 


Ambiont Temperatures as Read by the [I-5 
Ambient temperature as Volta ze_should 7 rated ‘ 


read by [l-5 gauge for altitude for altitude | 
} H ws 5 kn, H «10 kn, 


9.8 = 10.9 |13.9 = 15,3 
9-5 ~ 10.6 13.6 = 15,1 
9.5 as 10.5 13.5 14.9 
9.35-10.3 | 13.1 14,5 
9.0 = 9.9 12.9 14.3 
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8.8 = 9.7 12.8 = 14,1 
8.7 = 9.6 12.5 = 13.9 
8.6 - 9.5 l2.4 ~ 1367 
8.2 = 91 12,3 = 13.5 
. B.1 = 9.0 12.2 = 13.4 
8.0 = 8.9 11.5 = 12.8 
748 ~ 8.6 11,2 = 12.4 
7.7 = 8.5 10.9 = 12.2 


2. The JBC-5 and BPI-2A scales are reference ones and 
serve only to astermine general serviceability 
of these units, 

3, If the day ambient air pressure does not equal 760 mm He 
when setting the altitude by the reference alti~ 
meter ( BJ-20 ), it 18 necessary to make use of the 
following Table; 

Say ambient | Readings ad de se ude set bt 
a pressure at altitude by BI-20 B20 (for 
set by rack ‘HO by raok (for H= 5 km. : amt 
of a of Bi-~2 | Me 
mn He | 

TOC - 330 4500 | 9100 

‘Ad m 200 4,700 9400 

190 ~- 100 | 4840 9700 

162.76 O 5000 10,000 
"950 + 100 5200 | 20 380 
740 + 200 5400 | 10 * 700 

740 + 330 5500 11,100 

For intermediate values of the day ambient air pressure 
(Colum 1), intermediate values for magnitudes in Colums 2,3, 


and 4 should be determined. 


i ET a a 
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EXAMPLE: The day ambient air pressure is 790 om He. 
Checking 1s performed for H = 53 Ion. ! 
Set an eltitude of 330 m. by the knob of the BJ-20 altimeter 
and set the bigger pointer to position 670 m. moving it counter | 
clockwise. | 
Slacken the self-locking nut, set the day ambient air 
pressure (790 mm Hg) by the rack and lock the self-locking nut. } 
Set a pressure of 4.5 km. on the altimeser and measure the 
voltage in accordance with Item 1. For the given data the altimeter 
error is considered to be equal to zero. | 


, Pneumatic Installation Maintenance Instructions 
The pneumatic installation consists of elements 2,3,5, 
6, 6', 7, 8, 9, 10, and 11 (See Fig. 14) end serves for altitude 


and speed simulation in the pneumatic system of the BPyl-2A 
and the JBC=5 under test. 
Aivipade Setting | 
1. H =0, ; 
| (a) Open cock 7 (cocks 6, 6’ , 8, and 9 are closed; cocks 10! 
and 11 are open) so that the readings of barometer 2 correspond 
to the atmcspheric pressure at the test site. Thereafter cook 7 ° 
should be closed. 
(ob) If the atmospheric pressure at the test site ia such =~ | 
that barometer 2 reading sets above H=0, reduce it down to H=0 |. 
by opening cock 8. This done, close cock 8. om 
(c) If the atmospherin pressure 4s such that the barometer /° 
reading sets Selow H=0, adjust it to read Hs0 by opening cock 6. pe 
Thereafter cock 6 should be olosed. nt 
2.H 70. oe 
(a) Open cock 6 (cocks 6’ , 7, 8, and 9 are closed, cocks 1 
and ll are open), adjust the reading of barometer 2 to the —" a 
altitude and close cock 6, 
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| When adjusting the reading of barometer 2 to the required 
altitude maintain pressure using mercury gauge 3 by gradually 
opening cock 6' . 

(b) Reduce the altitude by opening cock 7 (cocks 10 and 
11 are open). 


Pen ee ee pares 


a a 
2 


Speed Setting 
1. H=0, 


(a) Open cock 8 (cocks 6’, 6, 7, 9, and 10 are olosed, cock 1] 


de open) and adjust mercury gauge 3 reading to the required speed. 
Thereafter cock & should be olosed. 


(>) Speed reduction is performed by opening cocks 9 and ll, 


2. H #0. 
(a) Open cock 8 (cocks 6' , 6, 7, 8, and 10 are closed) and 


adjust meroury gauge 3 reading to the required speed. Thereafter 
cock 8 should be closed. 


(b) Speed reduction 19 performed by opening cock 6' . 


Altitude Change at Preset Speed 


Radics the preset speed value to zero, using cocks 10 and 
11. This done, change the altitude as described above. 
7. Faults. and Remedies 


Cn A 
| i | | 2 “J 
Jl. BPy-2kfaiis to (a) Damage in Find damage using 
operate. With speed BPI-2A supply ohmmeter and remedy 
introduced, scale oircult | it 
does not rotate (>) Faulty BPJ-2A Check BPJ-2A ser. 
viceability in labo- 
ratory or in work- 
shop and replace it, 
if necessary 


ERT 
sromommncraets 
Rampant 
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2. When switching on, | (a) D.O. wrong | Change power 
BPT~2A and JBC=5. polarity supply polarity 
scales rotate up (b) Poor contact Tighten plug 

to stops, beyond dn plug connector| connector of T-5. 
meximum values of of I-35 gauge end xemedy wiring, 
speed end et 4 if necessary 


7 a a () Donage in | Find denage 
speed introduced, 0) aa peau 
Check JBC-5 : 
cr niga ney — (BC=5 2 bende in | 
: laboratory or in. 
workshop and replace 
it, if necessary 


8. Unit Operation 
in flight the computer does not require any adjustment ‘ 
or regulation. : 


9. Storage 
1, The computer should be packed in a Special box. 


2. The box should be glued by water-proof glue. A 
printed label should be glued to the end face of the box, 
The label should contain the —_" data: 

- article name; 

- number; 

~ date of manufacture; 

7 paskager number; 

= message number; 
- service life; 
- article storage life without cheoking. 
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3. The dox should be 
| ) Placed into a rigid 
for transportation by railroad or by cam ~~ 
| The case should de made of 
a nate 
content of not over 15 « 20%, —— 
A spacer made of water- | 
“proof paper (bitumino 
should be provided between the case and the box ee 
4. The box should tightly rit ¢ 
he case to pre 
shifting during transportation, — a 
de Two outer sides of the case | 
should carry the foll 
inseriptions: HANDLE WITH CARE, DO ae 
NOT D 
ere 9 ROP, THIS SIDE UP and 
6. The unit should be stored in a special room at a 
temperature of 20 ~ 10° ang relative humidity of 60+ 20% 
There should be no chenical reagents in the oon which 
might cause damage to the article, | 
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Fig. 8. Follow-Up Unit General View 
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Fig. 10. Magnetic Amplifier Outer View 
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. I. PURPOSE | 
The type AYAC-8Mtrensmitter (Fig.1) is a remote-reading 


instrunent designed to measure the attack and slip angles of 
she aircraft, as well as to pick up the total and static 
pressures. 

II. OPERATING PRINCIPLE AND CONSTRUCTION 

The type JYAC-8N transmitter is a pipe (the body of the 
transmitter) with built-in angle of attack transmitter 5, angle | 
of slip transmitter 2, and Pitot-static tube 1 (Fig.2). 

The Pitotestatic tube represents a hollow pipe with a 
smooth outer surface provided with a centrally located opening _ 
for receiving the total pressure. At some distance from the 
end of the pipe there are ten openings 11 to receive static 
pressure. Moisture coming into the pipe is drained through 
a special hole located at some distance from the end. , 

Mo prevent ice formation,a heating element ie inoorporat- 
ed inside the pipe. : 

The total and static pressures are transmitted via “4o 
pipelines 10,3x4 mm in diameter, running through the body of 
the transmitter, The transmitter body bears marks C end J 
indicating the static-pressure and the dynamic-pressure lines 
respectively. 

To measure the attack and slip angles, the transmitter 
nas four rotatable vanes 2 and 5 mounted in pairs on two axles 
placed normal to each other inside the body. The front pair 
of vanes 2 serves to measure the engle of =a whereas the 

pear pair 5 ~ the angle of attack. 
| The transmitter operates on the aeiusiute that any 
alteration in the position of the vanes, correspondingly 
changes the output relative resistance (voltage) value. Fach 
position of the vane corresponds to a definite value of the 


— 
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output relative resistance (voltage) expressed in per cent by 


the ratio: 
Boutput 


& total 


Bach vane pair with counterweight 3 is fixed in base 4, 
‘Bach counterweight carries wiper holder 8 and a wiper secured 
y two screws. Any change in the angle of attack or in the 
ahgle of slip is sensed by the wiper which, being linked with 
the yane pair, slides across stationary potentiometer 9, 

‘The potentiometer winding is of type [5K wire, 0.05 m 
in diameter, wound on a ceramic frame. The vane assemblies 
end the potentiometers are detachable units and should be 
adjusted separately. The transmitter vanes are completely 
balanced statically relative to their axes of rotation. 

The vane assemblies are fixed inside the split circular 
body 6 by means of screws. | 

The power supply is connected in compliance with the 
circuit diagram of the transmitter, shown in Fig.3. 

To obtain better accuracy of the relative resistance 
data, the circuit makes use of additional shunt resistors, 

Each vane mechanism is provided with a heating elenent 
to prevent ice formation. 


IIT. BASIC SPECIFICATIONS 


1. The operating ambient temperature range of the instru- 
ment is from +50 to ~60°C, 
| 2. The deflection angles of the vanes from the zero po~ 
sition are as follows: 
(a) angle of attack vane, -5.9° (down) and +17.7° (up) 
(b) angle of slip vane, £5.3°. | 
“Motes In flight the above maximum deflection angles of 
the vanes correspond to the angle of slip of 
= 4,5°. and to the angle of attack ranging from 
“5° to +15°. 
3. The transmitter potentiometers are supplied with D.C. 
22 V in the case of the angle of slip potentiometer, and 30V in 
the case of the angle of attack potentiometer. — 
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The vwransmitter and the Pitot-static tube heating | 
elements are supplied with oe current or with alternating 
current of 27 V, 1000 c.p.s. = 10 per cent . 

4, The relative voltage between the potentiometer Blider 
and the negative terminal of the potentiometer changes linear= 
ly dopending on the angular deflection of the vanes, as shown 
jin the following Tables: 

(a} Angle of slip: 


Vane angular Rated relative 
deflection Voltage, per cent 


(>) Angle of attack: 


Angle of Vane angular Rated relative - 


attack deflection voltage, per 
cent 


~5° 5H 
~3°32! 

9° 

+3°32! 

+7°05! 

+11°48" 

17°42" 

Je The relative voltage crrors at 0°marks should not 


exceed 21,5 per cent. 
With the angle of, clip vancs deflecting to the left and 


these of the angle of attack-upruds, if looking downwards 
aud in the direction of flight ruspectively, the relative 
output voltage values increase, 
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6. At any other mark except 0°, the accuracy of the . 
relative voltage values should not exceed: 


= 2 per cent for the angle of attack; 


-= 3 per cent for the angle of slip. 
7. The transmitter withstands vibration within a 


frequency rdnging from 20 to 200 CoPo@. under a 3,5-¢ 


acceleration. 

8 The transmitter is vibration=proof within a frequency . 
range from 10 to 200 o.p.s, under a 3.5~g acceleration, 

‘9. Following the application of a 4.5 kg/sq.cm. pressure 
for a period of 3 minutes, the dynamic-pressure line of the 
transmitter and the Pitot-static tube should remain air-tight 
at an excessive pressure of 760 mm He (with the intake 
opening and the drain hole sealed hermetically). The pressure 
Grop not over 5 mn Hg in 3 minutes, at the initial excessive 
pressure of 760 mm Hg is permissible, 

10. The static-pressure line of the transmitter with 
the Pitot-static tube is air-tight (with the static openings 
of the Pitot-static tube closed). The pressure drop of 
10 mm Hg in the statio-pressure line during 3 minutes at the 
line initial excessive pressure of 370 mun Hg is permissible, 

11. The current consumed by the heating elements at 
rated voltage is ranging from 7 to 10 A. 

12. Air consumption through the dynamic chamber of the 
Pitot-static tube at a pressure of 100 mm Hg does not exceed 
15 litres per minute. 

15. At the temperatures of +50 and +20°C the friction 
Moment about the axles of the angle of attack and the angle 
of slip vanes does not exceed 50 er-cm, and at the tempera- 
ture of ~45 and -60°C does not exceed 60 gr-om. 

14. At the relative humidity ranging from 30 to 80 per 
cent the insulation resistance of the current-carrying 


| Components of the transmitter is at least 20 megohms, 


15. The dimensions of the transmitter are shown in Pig. 4, 
16. The weight of the transmitter is not more than 


1300 gr, except mounting fittings. 
17. The power supply is connected in accordance with 


the circuit diagram in Fig. 3. 
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IV. INSTALLATION AND OPERATING INSTRUCTIONS 


A. The transmitter is mounted on a rigid boom ahead of 
the aircraft well clear of local downwash and rammings which 


might atfect its serviceability. 
While installing the transmitter, watch to see that the word 


UP (PEPX ) on its body looks upwards and the Pitot-static tube 
drainage hole is directed straight down. 

2. The transmitter is slide-fitted (3rd acouracy 
grade) 80 mm deep into the boom socket and fixed with screws. 

3. The vanes should be oriented relative to the axes 
of the aircraft, ag prescribed by the requirements set forth 
in the Instructions on the aircraft. 

4, The transmitter installed and fixed by screws, 
measure its setting angles relative to the axes, 

The setting angle data is important to introduce cor~ 
rections into the transmitter readings. 

The angles are neasured with the accuracy of = 0.05° 
using an angle gauge. 

‘The angle value is determined as a difference between 
the readings of the angle gauge first placed on a platform 
parallel to the axis and then, on the generatrix of the 

* eylindrically~shaped body, being the body base too. 

5. The transmitter is connected according to the diagram 
into the aircraft mains by means of terminals. 

The terminals are rigidly fixed to the structure of the 
aircraft. The heating circuit of the Pitot-static tube should 
be provided with a switch. 

6. The Pitotestatic tube pipelines are coupled to the 
supply systems of the instruments of the speed and altitude~ 
measuring group, The coupling over a check for air-tightness 
should be conducted. 

7. In case the aircraft and the transmitter are subject? 
to transportation, the vanes should be locked by looking 


devices and enclosed unto a pretective cover. Non-abservance 
of this rule may lead to damage of the vanes and to wear of 
the potentiometer windings and siiders. 
8. The preflight check consists of: 
(a) checkirfg the Pitot=static tube pressure pipelines 
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' (>) checking the heating circuits for operation; 
(0) checking the vanes for jamming; 


(a) checking, by moving the vanes, the potentioneters 
for output relative resistance. 
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| Chapter VI. SIGHT DESIGN 
l. Sight Head CO CCH CRO ERODE ODOR OOH eeee 


& | A. Sight Head Optical System Sse saeteidueeedecs 
Be Sight Head Gear Train Poe eceeeeceeseeeesonees 
C. Sight Head Design COC Correa seroveccreccceces 

(1) Housing with Objective and Reflector ..., 
(2) Pront Cover with Gyro Unit  ccccccccceccee 
(3) Plano~Parallel Plate Voit Coeeesceceeeees 
(4) Rear Cover with Sight Retiole Circle’ 
Follow-Up Unit COCOCO CHO OOO OCDE DOLCE s OLE 
(5) Bracket with Light Filter We cidiecaee de dae's 
Computer COC CCC eC Core rere oee eer eEeeeresereccere 
A. Computer Unit. Gear Train ecoccccccccccccoves 
B. Computer Desoription COC CO CORO ECO rereceeeeeLS 
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(0) Gyro Correction System cecocecccccccocece 
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A. Distribution Box CoCo Corr eccervoceccececoooce 
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ue pati is mounted on fighters to ensure acouracy | f 
r xed o | | 
ain aig ae anno mounts launching rockets and dropping ! ! 

Sight ACI-SH] 18 a version of the ACII=5H sight modified . 
with a view to inoreasing its accuracy when firing eoolraes 
and improving its operation. 

Sight ACI-SH] 1s a complex optical and eleotro-meohanioal | 
unit that should be treated with utmost care, ; : 

Before operating the Bight one should thoroughly study 
its construction, operation and maintenanoe regulations 

Sight ACI-SH] Technical Description consists of two 
parte. The first part deals with the sight performanoe 
het construction. The second part desoribes ccs 
ee See ee on the airoraft, operating regula~ 
ee ng procedure, testing equipment operating 

Ons and sight employment dn combat, 


Part I 
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Chapter I 


SIGHT SEE 


The complete set of sight ACI-SHJ{ includes sight units, © 
accessories, spare parts, tools, erecting set and papers. 


Le SIGHT. UNITS 

(a) Sight head a cH deny: 1, | 
(bv) Computer SHIT Assy 42, 

(ec) Zero gyro with base plate SHI. ~ Asay 35 
(d) Zero gyro amplifier | SH] = Assy 4, 
(e) Control box SHI = Assy 55% 
(f) Altitude unit SH, = Assy 6, 
(g) Bleotron relay with base plate SHI = Assy 8, 
(h) Bracket with light filter CH =~ Assy 11, 
(4) Voltage regulator CH—4 


* The sight if manufacture with removable ballistio 
unit C=-5M in the control br.c. 


2. ACCOMPA'YING PAPBRS 


(a) Sight Technical Desoription ..cccescecsecce 1 copy 

(b) Sight Certificate cecocsccccceccccccecccee copy } 

Sight accessories, spare paris, tools and ereoting set 
items are listed in Part II of :..e Present Desoription. 
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Chapter II 


PERFORMANCE 
1. TACTICAL DATA 


1. Sight ACII~SH] 1s to be employed when firing 
cannon HP~30, launching rookets and dropjing bombs in a dive, 
és The sight continuously and automatically computes the 
total angular correotioa of firing and shifts its sighting 
line in respect to the weapon axis through this total angle. ' 
3 The sight computes the total angular correction within . 
the specified limits ai the following conditions of firi g | 
(a) at_air—borne tar sete: " : 


range to target 200 ~ 2000 m 
flight altitude 500 » 25,000 m 
ambient temperati:e | ~60°C a caeus 


target speed 200 = 2250 km/hr | 
own speed 500 = 2500 km/hr 


(b) at_ground targe‘s: 


diving angles 20° « 50° 
Tange to target 
3 200 ~ 
flight altitude 500 nis a 
= Re 


own speed 600 
target speed Q a ” 


4. 
In oagse of dive ombing the Bight is employed as & 


Simple collimating s (nt wi 
th the Sighting lin ah 
@ being shifted | 


down in the plane of nir 
oraft Symmetry to | 
lead angle. In this :ase the lead angle ae ren 


ty (aanual1y) witht) the range from 30" to 10° stodianstricals | 


d+ The maximum t {al angular : 
‘wees 3°, | corrects 


Fa Te = 
ee a Praent . 


ee 
= nan a 


ar Seg 
= ee _ = 
near ee aid 


weer a pee 
Seer 
- 9 et ee 


4 
4 
“ 


On Computed by the 
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6. The sight computes 
type of weapon, 
by the seleotor 





angular ocorreotions only fo 
r one 

The sight modes of operation are controlled 
ahs Switches on the Sight head bracket. 
° Sight ACI-SHA 18 employed with the follow) 
(a) cannon HP~30; . a 
(b) rockets = APc-57y ( | 

sa C=5M) KAPO. im ’ 
(o) guided missiles yc, . " “” om 


Due to presence of 
at of replaceable ballistic units, 


sight for the preoige ieunching of a new type o 
only a new ballistio unit should be manufactured 
¢ When launching rockets APC 
~57 (C=5M) the 

operate in conjunction with attaok and ca a - 
mitter JAC. | —— 

9. Sight ACN-SH] may operate in conjunotion with radio 
range finders CPI-SHK (KDAHT) and with any other range 


finder provided the relationship of the output voltage and 
Olrcuit oonneotiong are preserved. 











to use 
rf Tockes , 





















Range finders ensure an automati 
target range into the Bight. 
10. The sight provides also for manual 
an outer~base optical range finder, 


Target dimensions 
coage » Pioked up by the Sight, range from 7 


11. The Sight has a movable retiole circle of variable 
diameter with a pip in the centre. 

The retiole oirole Varies its diameter from 1°75: to 8 
aa at combinations of bases and ranges indicated in Fig.2. 
oko = i in FIXED (HEIOQZ. ) position, the olrole 
ae W086 angular value of radius changes from 1] 
ae = sotuating the BASE — CIROLE (BASA = KOJBII0) 
= is instanoe follow the procedure and regulations 

ring at air-borne and &round target: prescribed for 
standard oollimating sights, 
13. The sight comput 
ieee putes angular corrections within the 

at t = 420° in 3 min. 

at t = 40°C in 10 min, 

at t = -60°C in 14 min. 


Oo introduction of the 


ranging effeoted by 
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4 inoluded into this 


The time necessary for sight heating 1 


value. ; 
14. The target motion synohronises with the retiole pip 


movement in 3 = 5 s@0- 
2, OPTICAL DATA 


Objective diameter 95 um 


Objective fooal length 200 mm 
Exit pupil distanoe 375 ma (.as measured 


from the centre of 
the refleotor) 
¢ 


Pip diameter 6 
Width of oirocle line 6 

Brightness of oirole image at least 30 stilbds 
Brightness of oentral pip at least 36 stilbs. 


3. ELECTRICAL DATA 


| 


1. The sight precisely computes angular corrections when fed . 
with D.C. of 27 V+10%, single-phase A.C. of 115 VF5%, 400 CoPoGe | 
_ At a.voltage of 115 V+10% the sight is still serviceable. 
2. The power, consumed by the sight, comprises: 


D.C. current | 
at normal oonditions 300 
at t =» -40°C and below 400 W 
A.C. ourrent 120 V/A 
3. The sight computing systems employ gyroscopio units, 
type ACI, and potentiometrio bridge-type oirouits, consum 
ing D.C. and employing electron relays as sensing elements. 
and the reversing eleotronagnetio couplings as follor-np 
| @lenents. 
4. The gaa oomputing oirouits are fed with a reguiated 
voltage of 22 20 “0.3 V D.C. 


4, OPERATING DATA 


| 1. The sight operation mode is set by the asleotors arrang~ 
‘ed on the sight head bracket. 
When changing over the mode of operation the selec tors 
may be set to the following positions: 
0-70 ~ AYA = for rooket launching when operating the 
| sight vis saad _n 
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O- 0 ~H = for rocket launching when operating the sight 50X1-HUM 
vie altitude unit; | | 
O = HP=30 = for cannon firing; 
5 ~ for dive bombing. 

é. Sight changing over for operation with the range 
finder of this or that typo is performed on the ground by 
actuating special selectors in the. control box and computer. | 

J. The sight 15 out in to automatio ranging by setting 
the RADAR = OPTICS (PANO = ONT.) switoh on the sight 
head bracket to the RADAR (PANMO) position. The sight may 
be ohanged over to manual ranging either automatically, 
when the rango finder signal TARGET LOCK UP disappears, 
or manually by setting the RADAR —~ OPTICS switoh to the 
OPTICS position. | 

4. Setting, type PC, is performed on the ground by plao~ 
ing an appropriate ballistio unit into the Bight control 
box. 

d- Range, altitude and indicated time are visually 
followed on the ground by proper scales of the computer and 
the altitude unit through oonneoting the radar ranging 
unit simulator end special vacuum set to the sight. 

6. In flight the target range may be visually checked 
by the range indicator mounted on the sight head bracket, 

7. When the radar ranging unit looks up a target, green 
warning lamp LOCK-UP (3AXBAT), mounted on the sight head, ‘ 
60e8 on. | 

8. Break off 18 checked by red warning lamp BREAK OFF 
(BUXOT) arranged on the sight head. The lamp g0es on 
at a target range of 6007) m. and keeps on burning at 
less range. 

J+ The sight field of vision is oheoked by the canera 
gun, type Cil-45, 

10. The testing equipment, (KIISCH) is to be attached to 
referenoe connectors provided in the oontrol box and the 
zero gyro amplifier. 

The manufacturing plant produces sights ACN =SH] 
equipped with infra-red sighting device CB-52 4dntended to 
deliver aimed fire at night. The sighting device constrio= 
tion and operation are outlined in separate desoriptions. 
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ae ]h one 


ohment (03C) projects the sight 


Special optical atta pen cena 


retiole pip to the objective of the 


re ee . —— 
—— = 7 a ~ ~- 


{ 
t, 
device. | oe 
| Fig.3 shows mutual arrangement of the sight head, inf : 
| 


eral 
ve oe 


—p 


sighting device, and optical attachment unit. 


Due to mounting of the infra-red sighting devioe, the | 


 gight head and its bracket have undergone the following 


ohanges: 
1. The sight head body has 4 slot to seoure the optical | 


=~ ~~ 


attachment unit. 
2, The shape of the sight refleotor provides for 4 suitadl, 


A 
arrangement of the sighting device in respeot to the pilot's’ 
6yGe : , : 

3. The light=-filter bending radius is inoreased to olear , 
the optioal attachment unit when the light filter is set to 
. the inoperative position. 
The sighting procedures do not ohange when the sight 
operates in conjunction with the infra-red sighting devioe. 


5. WEIGHT 


1. Sight units weight: 
(a) Bight head secccscsocesencecerecvsccocerss 9.1 kg. 
(b) computer coccvccercsecceccccsssccescccece OoO KG 
(c) zero gyro with base plate sesccccssceccce Sel kg 
(a) sero gyro amplifier ...ccscosscsscccooecs Mee KG 
(ea) control DOX soceceevvccccccvececccceseevcs Food KE 
(£) altitude unit coccccscccscccesseccsssccnes Sor Kg 
(g) electron relay cceccccncccccsccecccvecece Joe KE 
(Ch) voltage regulator .occcsccccseccsccseccece bed KE 
(1) bracket with light filter cccocccccscccce Jol KE 
(Jj) range manual introduction potentiometer .. 0.04 kg 
2. Maxinpun sight Set weight sescccccccccccecs 00 KE 
3, Maximum weight of sight set in packing =e 3 
VOX cosvccccccevcccccccssevececccccccececcs LoseO KE | 
Peles 
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6. DIMENSIONS 


Sight units overall dimensions: , 
(a) Sight head seececessocccvencssees 26223632278 mm 
(bd) computer COC ee rocccencereevoesces 220X157x246 mm | 
(o) sero gyro with base plate .eseeeo 235x132x153 mm 
(a) BELO BYTO amplifier cececccccseeos 218x130x160 Em 
(@) control OX secescececcsccceccee 262x162x136 om 
(f) altitude unit Coccccovesecovcoees 192x115x115 mm 
(g) electron relay 2... .c.cccccececce 235x103x154 mm’ 
(h) voltage regulator ..ccccccccccuce 270x160x150 mma 
(1) bracket with light filter .....6. 234%278x269 am 
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Chapter III 


FIRE CONTROL PROBLEM AND DEDUCTION OF OPERATING FORMULAS 


1. GENERAL FIRE CONTROL PROBLEM 

When firing shells and rookets the sight should ensure the 
position of the weapon necessary for ongaging the target. 

To hit the target one should exactly know how the 
projectile travels after departing the gun (law of projectile 
motion) and the distance that the target covers during the 
period of projectile flight (law of target motion). The law 
of projectile motion makes it possibile to direct the gun 
in such a way as to hit the given point of space. The law of 
target motion enables the gunner to make allowance for the 
target travel during the period of projectile flight. To hit 

. the target 1t is necessary to computa on the target 
tra\sotory the point which will be simultaneously reached by 
the target and the projeatile. Considering at the moment. of 
fire the collision point as a given point it is possible to 
set the weapon so that the projectile travels through this 
point. 


Hence, the problem of aiming at a moving target is osonventi 
onally divided into two parts: 


(1) determination of projeotile-with=target oollision 
points 


(2) aiming at a given point of collision. 
The fighter weapon is rigidly seoured to the &irfrane and 
om axis may be set in parallel to the airoraft fore-and 
axis or as some constant angle to it 4 
mies n the alroraft plane 
Therefore, the target will de engaged provided that an 
- angle is formed by the fighter fore~andeart azia and the 
' movable sighting line, Sight ACII~SHI solves the 
problem by automatioally and continuous) 
angle for different firing conditions 


- sighting line through this angle. — 
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The solution of the fire oontrol problem boils down to 
the caloulation of target travel and the projectile drop 
due to gravity as it covers the predicted range. The 
influence of the airoraft Slip angle on the projeotile path 
should be also taken into account. 

As 1% ie known fron meohanios, the movement of any body 
may be determined only in relation to another given body. 
When solving the fira oontrol problem for a fighter, the 
air is considered to be a referenoe body. Hence, hereafter 
in this description the target and projectile movement will 
be considered inyreference to air, 

Movement of Aparzet as the projectile covers the 
predicted range 1s compensated for by deflecting the oannon 
in the same direction through a certain angle relative to 
the nighting line at the moment of firing. This angle is 
termed angle of lead. 

For the time of projectile flight the moving target will 
travel from point Aj» where it was at the moment of firing, 
to another point A, (Fig.4). To engage the moving target the 
cannon should be directed forward in line with target 
movement so as to allow the target and the projectile to 
collide. 

In other words, it is necessary to make allowanoe for 
the target speed. Point Avs where the target and the 
projeotile should collide, is called the predicted point 
or point of oollision. 

To determine the point of collision the law of target 
motion should be regarded. When firing, the law of target 
motion is taken into account by assuming this or that 
hypothesis of the target movement. In case with 
eight ACII-SH] the target travel curing the time of 
projectile flight is assumed to be straight and uniform 
, = const). 

This assumption is quite natural in case with a fighter 
shooting at a bomber as the heavy-weight bomber oan not 
sharply change its speed during the time of projectile 
flight. Accordingly, point of collision Ay ie situated on 
the extension of veotor {, at distance I. from initial 
point A,« Triangle OA,AY is termed a prediction triangle 
and its componentn: : 
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L ~ linear prediction, i 
atte ee : 

_ =. a target moves atraightly and uniformly ~ the l¢ 

& linear prediction equals: | oe 

L-V,° %y jt 
where t. ~ time of projectile flight to the predicted point.; vé 
the prediction triangle is foraed by lead angle ¢ 3 

and target course angle q.- : 
Angle } may be determined by applying the sine theoren | 


to the prediction triangle: 


8iD q 


oe wes 


~~ - 


— - 
Bae on 


. 
- Te sah = og ee em 
= eee aerle —. 25 


The relation of the predicted range to the time of 
projectile flight is projectile mean velonity Yop 


cs ° Vo, 


y 
At present oonditions of firing the le:ud angle does not 


“exoeed 15°. Therefore, it is possible to auysume 
that sin @=y, Then the formula of the lead angle becomes: 
Vv, , sin q 
cp . 

This formula can not be used to compute the lead engle in | 
the automatic sight, type ACI-SH]. Hence, the lead angle is 
expressed by the values whioh may be directly measured 
while aiming. 

One of such values is angular velocity of the line of 
— (wy). The angular velooity of the line of sight is 

© rotative speed of the ling connecting the f 

iring ai | 
with the target (Pig.5). = — 

This value may be directly and 

preoisel 
Hiatia. ¥y measured at 
| Find the expression for tho angular velo 
line of sight supposing that the sight 
. angle and that the sighting ‘ig properly 


city of the 
somputes only the ileal 
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known from mechanios, the angular velooity of rotation of 
line 1 in space equals the difference between the lateral 
velooities of the section ends divided by the section 
length (Fig.6). Lateral velocities "a, and Ya, are the 
components of the seotion ends velocities perpendicular to 
the section length. Use this rule to oompute the angular 
velocity of the line of sight. 

Froa the prediotion triangle (Fige7)s 


Yn 


4 = 
oe Si ee 
ri 5 


— 
_—~ —_~ 


aa 


= Vy, ° sin q 
9 ul 


V eV) ° sing » Vy) ° 
Viesing=-V, ° 
i 1 ¢ 
? 4K x 
This forma indicates that value Vy esin g may be 
expressed by the angular velocity of the line of sight: 


i ‘sin q =u - A+ Vy - y 
Using formula (1) arrive at: 


esin = ways Ag+ V4 


Yop Vop 


ae 
er ee re ee 
— a 


~~ 


aera” ere eS 
Se oe 
» a Pi 


we % 
= 


——. 


—- 
~ 
. 


= 


wherefrom I 


guy: (2) 
Vop Ny 


The multiplier of Wi expressed in time units, is termed 


computed time and designated by Th, 


Formla ga wy ° I, (3) 


is used to compute the lead angle in sight ACII-SH]. 

At given ballistios, the computed time is determined by 
range J and altitude H. Therefore, at given ballistics, the 
lead angle depends on three values: 


Wy; A; He 
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The gravity drop of the projectile as it covers the | 
‘predicted range is compensated for by constructing the elcva-} * 
‘tion angle in the vertioal plane. 

The amount of the elevation engle depends on firing 
conditions, weapon ballistio oharacteristios and is determined ; 


by the relationship: 
a a (4) 
mp 
Projectile drop 3 is a ballistio function of the range, 
altitude and projectile mezle velocity. However, when 
constructing angle Anp it 1s necessary to make allowance tor’ 
the deflection of the line of sight from the airoraft fore~ 
and-aft axis. Thus, target tracking by the deflected line 
of sight is effected through turning the airoraft not in my 
lead angle plane, but in the plane defleoted through the 
elevation angle. This causes a change of the oconputed ad 
velooity of the line of sight, and hence, a change of the | 
computed value of the lead angle oaloulated by the sight. To 
get the required angle of lead, the corrected value of the 
elevation angle is to be fed into the sight. 
V 2 
C 
= arp —P.-- 6) 
3 - V 
op ol 
The elevation angle should be constructed in the vertical 
plane. In sight ACII-SH] the space position of the vertioal F 
plane is not determined, so the elevation angle is construct 
by means two components: 
% = vertical component (in the airorart plane of 
symmetry ) + 
, 
% ~- horizontal component (in the plane perpendicular to 
the airoraft plane of symmetry). 
Hereafter, all the angular corrections in the afroraft 
plane of symmetry will be conventionally termed 
+4 vertioal cor 
Feovions, and all the angular corrections in the wing plan 
horisontal corrections. vn 


Divide the elevation angle into 
two coe 
| . ponents 3 
a a SOC a) ° eum dp edie 


op 7 "y A, Yop 7 Vy dy 


2 en ek aN tre indian St ne Leen yt, iis ik 
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Projectile gravity drop 8, (Pig.8) lies in the vertical 
plane. The projection of the projectile drop on the plane, 
_ perpendicular to the airoraft axis, equals: 


AC = 3) * 008 A 
Divide section AC in the plane perpendioular to the axis 


of the banked airoraft into two components running along 
axes X and Y: 


Afl= AC * cos8 AE = AC» sind 


Henoe, when dividing the elevation angle into two 
components, the latter are oxpressed as follows: 


waco as a: 


. 
- 
~—~ DOT ee nen, renin Se ie me ee ee, <4 


ay m = ae - cos8- cosA 


3 

aX mo a a tigen e Gin@. cos A 
II 
y 


—s | 
« _ ‘Sr ea 


ee er ee 


where 9 — angle of bank; 
A ~ angle of diving. 


Thus, the components of the elevation angle equal: 


a” = a+ cosg-cos A (7) 


‘ 
‘tg 


| 
Vf 
\ 
te 
br 
y 


os - a*. sin®@*oos A (a) 


The aircraft angle of attaok and slip angle affect the 
,projeotile velooity at the point of departure. Due to the 
angle of attack the projectile trajeotory deflects down in 
the fighter plane of symmetry whereas due to the slip angle 
it deflects in the wing plane in the direction of slipping. 

Mark the angle, through which the projectile trajectory 
deflects at the moment of departure due to the angle of 
attack a as (6. (Fig.9). . 


Applying the sine theorem and considering that angles a 
and 6. are rather small, we have: 


B. a 
VW YO 


ee er er ee 
ee eo = 


ea ne ee ee, 
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“rs ‘ - 


of x. nye 2 
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Mark the angle, through whioh the projectile trajectory 


deflects due to the aircraft slip angle f, as f,- Then 


V 
(2 = i 


Vor 


To make allowance for the attack and slip angles the Bight | 
should compute the sngular corrections with the aid of expros-~ 
sions (9) and (10). i 


¥, - projectile muzzle velocity veotor, | 
¥, ~ fighter velooity veotor, 


Yor - projectile total muzzle velocity vector, 
a - fighter angle of attack, 

6. ~ oorreotion for the fighter angle of attack. 

Thus, to solve the fire control problem the weapon axis 
should be deflected with respeot to the line of sight through | 
some angie termed a total angular correction. 

The total angular correction includes corrections for 
‘target motion, projectile drop, and fighter slipping (Pig.10), 
Sight ACI-SH] computes correotione in two planes: in the 
aircraft plane of symmetry and in the wing plans. 

The total angular correction equale 3 


a + Ree eles ae ee ae mate ten s 


ee ee eee, 
se 


ee pence — OE lg ae 


¢. a @ + “op + pe 
where 8 —- angular correction for fighter slipping. 


2. DEDUCTION OF OPERATING FORMULAS COMPUTED BY SIGH? 


A. Correction for Target Notion (angle of lead) 


The previously obtained theoretioa] relationship for 


the computation of lead angle ¢ a a tT) at { 
& 


: oe.” lokate actin cart Suan Stl hahes MOL a, Ba | 


difficult to be ‘solved. 
In sight ACT~SH] the 
a free gyro. The Qiming i 


line through turning the 


‘ Th 
chooses the airoraft angular Velocity so as to aa — 


sighting line directed at the t chron 
arget. With a 5 

tracking of the target, the Sighting line eee — 

angular velocity of w, = wy oe 


=- - = ee 
ey aie es Se -. ee Fis ote 
a, eee er re eae ° p A e one bes ee ¥ 


lead angle is computed by means of 
S effected by a movable Sighting 
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When tracking the target, the angular velocities of the 
fighter and of the line of sight are conneoted by the 
relationship w= w, . + 4. In case of # synchronous traok~ 
ing of the target, the relationship becomes 


Ws ay t > (11) 

This relationship is easy to be understood from Pig.11. 
a, = % +6, where | 
a, and aq - angles determining the position of the airorart 
axis and of the line of sight in relation to the seleoted 
referenoe line. 
@ ~ lead angle. 

In oase with the angular velocities, wo have: 


a, + 4 or Ww, =u th,» where 


@ ~ rate of lead angle change. 

When the fighter is turning, the gyro preocessas in the 
direction of the airoraft movement with* speed and its 
axis always lags from the airoraft axis through angle » 
(Fig.12). 

The rate of precession equals: 

wo, 20-9 » where 


ea rate of mismatching angle change. 
Making allowance for equation (11), we arrive at: 


Oy eo +e 8 (42) 
The gyro theory states that 
9s 4— * Wp (13) 
i.e. the mismatohing angle is in direot proportion +o the 
angular rate of the gyro precession. 
Substituting “ip, we haves 
gar + (uh + 6 - 9) (14) 
To ensure the adequate controllability of the line of 


sight, semi-automatio optical sights are provided with 
optioal transmission ratio depending on mutual arrangement of 


the optical elements (gyro mirror, retiole, objective). 
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; 50X1-HUM ...| 
The optical system transmission factor is designated © | : 
by p and equals g oo : 
¥ - 4 . 
@~ angle of lag of the gyro axis frou the airoraft axis: 
¢ @ lead angie. - ar, 
Introduction of feotor p into formula (14) gives: 


» where: — 


wv 


b= = (ont 6 - »o) 
wie Cw, - (e - 1396) 
Assuming aq = Ty and (n= 1) 2K, we get the 


lead angle fornula; 


b= (wy - Ke )T (15) 

Member Kqy-T introduces an error into the lead angle 
computation. However, the analysis has proved that the. 
absence of this member (K = 0), though resulting in precise | 
Computation of the lead angle, would complicate continuous { 
synchronization of the line of sight and target novenent, Fi 
as the sight retiole (and, hence, the line of sight) would. 
become too movable. 

With K > 0 the line of sight is & sort of damped, Lee. 
the sight reticle beoomes less movable and is easier to be 
controlled. Therefore, coefficient K term 

ed a dam 
should exoeed sero, —— 

It is evident that the maximus 

be computed by the sight const oa en 
Tuoted by this prinoiple, 


depends on the gyro axis maximum d 
efleotion 
transmission factor yp. ong® Vmax 70 


However, the both values are res 
following considerations. 


The inorease of the gyro maximum 
@ rise to technical difficulties jena on — Gives 
inoreased dimensions, and adversely affects in @ gyro 
of the gyro operation. The deorease of factor precision 
reduotion of the damping ratio and worsens a brings about 
tions. Therefore, it is desirable that the : ing condie 
ratio » does not go down below the rateg a 


tricted due to the 
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The adequate controllability of the line of sight may be 
also obtained by ohanging gyro flexibility through oreating 
an additional moment proportional to the angular velocity 
of the airoraft axis. 

When the 6yro is acted upon by the additional mouent, the 
additional shifting of the gyro axis ooours. Due to the high 
transmission factor of the optical system, the line of sight 
40 similarly shifted. 

The ACII-SH sight, whose gyro ie acted upon by the main 
and additional moments, oomputes angle 4 as follows; 


a Ns ae tea tl 


--# 
oe St 
roel ae aeer @ 


4 
. - 
eee ee 
, 


rtp 5 2. Wp seach, Be 


@= Yoon 7 %x0n- 
¢z0n ~ angle formed due to acting on the Gyro by the gyro 
unit correction coils moment Ero E toe to the airoraft 
axis angular velooity. 


d = Powe Th C16) 
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2 en es gp tee 
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a= airoraft angular velooity: 
T* - ohanged indicated time; 
P - proportionality faotor. 
When substituting?’ for T, the angla of defleotion of the 
Sighting line from the sight axis, provided that the correc« 
tion coils moment does not act upon the gyro, equals: 


Yoon” © 4,7 KE 4 DE - (17) 
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Using equations (11) and (16), we have: 
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To have the total angle q equal to the computed 
angle of lead, the following equations should be observed: 


_~ 
se me 
—_ 


- TI 


T’ (1-P) = T and a = Ky 
P l =P 
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where: KX = required damping ratio ensuring the best varget: 
tracking conditions. In sight ACD-SH the damping ratio t 
equals 0.2. It 1s ensured by the optical system transmissi 
factor p (partialy) and by the correction moment, dreated 
by the sero gyro. » = 1.066; P= 0.11167. 3 

Thus, sight ACI=-SH solves the following foraula of 7 
lead angle: 

¢* (w, = kK °% )2 

The main component of the angle of lead ¢oce is wholly 
constructed in the plane of target tracking. From now on, © 
for the sake of convenience, we shall proceed with the 
assumption that the lead angle is constructed os two 
componehts: 


6," (wip « Kg) T° = P-Wop°T! 


op = yy = Ee Oy) TY = Prwyy 2! 


Be Gorrect rc ectile Dro elevation 


To make an allowance for the projectile drop, the sight. 


| 
| 
should compute the following angular correotions: | 


an « at °c0s8@ -oo8 A 


ar © =" sin @ + cos A 


The construction of angles ay and an by these formulas 
would result in complicated construction of the sight, 
which should be furnished with the transmitters of the 
dive and bank angles, geometrical plotters and other 
devices. Therefore, the formulas are changed so as to 
pana the angles without considerable complication of 
the sight. 7 
The formuls for ay, is rearranged in the following way. 
Assume that at dive angle A and bank @ the fighter makes 
e tum with sngular velocity w, (Pig.23), 3 
In case of a correct turn (without ; 
force P countexbelances the component a | 


er Gr008 A ond — force Pye tw, v.. 


I sty eae = Py -” A ; oi ’ 
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From Fig.13 we heve: 
F eV. e e | 
tgQ0 mio To 
G e008 A mecop A = qeoow A 





where Q — gravitational avceleretion. 





then the product of sing *oas A may be presented as: a 
° Vy ow 008 8 ee 
9 





, sin 8°00 A = tg 00s A ‘0086 « 





Qa fog 
where w,°cos © - horisontal component of angular 'velooity w,. 





Henoe: 





Vv. ew oe o | 
a sos x, 1 — - . 
The multiplier of Woy is a function of the sume valuec as 
computed tine T.. The computations prove that for any | 
projectile trajectory this multiplier may be written 
as PT, | | 
_Then the expression for ap will become: 


x 
pa ° oT 6 
a, = P? Wort 


The horizontal component of the elevation angle is 
constructed and directed in the same manner as the addi- 
tional angle of tho horizontal component of the lead angle. 
Therefore, the construction of an may be matohed with the. 
construction of the additional angle horizontal component 
when computing the lead angle. The sight computes this 
total angle throuxh the inorease of the additional angle 
when computing the ‘lead angle in the horizontal plane. The. 
expression for the horizontal component of the lead angle 
will become: 

















by = (Wy = KO, TY = Pew TH = PY ew one, 
where P* — constant coefficient. | 
As the computations proved the average value of the 
product of oosA°cos@ in the expression for the vertical 
component of the elevation angle may be assumed to 
be B = 0.6 and miltiplior a” may be presented as aT +3, 
Then the expression for the vertical.component of the 


elevation angle becomes: 
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an = E (at +B) = Bact + 3, 


Composing constant coefficients, we arrive at: 

| ax a aff + 3B’ 

The angle equal to eae’? is constructed by the sight 
‘together with the vertical component of the additional « 
of lead. _ 3 ; 
The expression for the lead angle vertioal component = - 


becomes 3 


$y = (Wgp - K 4p ) £9 — Prog + 0'F 
Constant member 3' is computed in oonjunction with the 
vertioal correotion for the airoraft slipping. 


C. ¢ 6c for A 


Ae it was already discussed, the correction for the ain 
oraft slipping i@ composed of two components A, and Bos { 
"which depend on the fighter angles of attack and slip in th 
wing plane. | ; 
7 | 
ness oo 
01 021 
where: 
a =- fighter angle of attaok; SO 
6 - fighter angle of slip (in the wing plane). 
¥1g-9 shows that value 6. (or B,) depends on the corre 
tion of fighter speed ¥, and projectile mussile velooity V_. 
At the moment of firing the mussle velooity of the rifled 
_ cannon projectile considerably exceeds the fighter speed 
Therefore, the value of these angles ig SO suall os an : 
may be practically disregarded and the projectile dire ae 
of path may be considered to be aligned with th ea 
o? the airoraft (weapon) aris. haa. 
*The rocket launching speed .is Considerably le, 7 
fighter speed, therefore, at a certain slip ang) : Sa 
path will deflect from the airorats fore-andwatt act, 
through a considerable angle whioh ‘OMNNOE de | 
| | | @isregaried, 


. ‘ 
’ 4 . ies 
; a) 
‘ 


2 oy nats pea ie . ky nh . 
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fo compute the theoretically required total angle, the 
correction for the aircraft slipping should be matessnoes into: 
the sight by following expressions: 


V 
Bo mek ee ich Sug 
| Voy | Yop 


op 1 
: i 
V V 
i eee Reena 9 fille wesaiica ty 


0 
Yoo %. Yon MQ 


- 
aeons x- = - ws a > et 
+ ~ ° -< * 
5 So oa $4 ae 


p 


a 
~__— 
— 


—_ 


~ 
= tee aoe 


7 “ 
<i 


2 ow rhea Ts: 


V 
As the computations prove, value —D..../( 
: y . 
op 


— 
a 


ohanges very slightly and for eaoh ballistios of the rocket 
it may be presented by average value A. Then the operating | 
formulas for the corrections for the fighter atteok and | 
Slip angles become: | 


a 


v 


ET ee 
cas Bean 


ng 


_-— = 
F tess 


Be m A°a 


B, = AB 
D. Indioated Time Formula Computed by Sight 


The indicated time of each type of the projectile is a 
ballistic function of range, altitude, fighter speed, target 
speed and other parameters. Espeoially important are range 
and altitude which considerably affeot time T. The 
influence of other parameters is not significant. Therefore, 
to simplify the construction, sight ACII=SH], computes 
time T only as a function of the target range and flight 
altitudes; the other paraneters are presented by their 
average values. | 
‘The formula for time T reads: 

TeaA+o GQ ) -£ (H), 


where » (7 ) = funotion of initial range; 
2£(8) ~~ function of altitude; 
| A = coefficient. 
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Coefficient A as well as functions » CA, ) and f (H) 
are different for eaoh type of projectiles. 


Be Operating Formulas Computed by 51 


As it was mentioned above, the angular oorreocticns are 
composed of the vertical and horizontal components. 
1. The operating formulas of the lead angle components are; 


by Wy Kg TH Pw oP (18) 


ep * (Wop ~ K op oT! = Pew on of? | (19) 


2. The elevation angle operating formulas are: 


3. The operating formulas for fighter slip oorrections 


, are? 
(22) 


B, = Acp 3) 


0 


4, In accordance with operating formlas (18), (19), (20), 
(21), (22), (23) we obtain the operating formulas for total 
anguler oorreotions: 


o%, “[ “om - (yp = 1) ¢,)°2' Pew ns 2" + aT + B’ + Arg 
. ot, | Wop ~ (yu ~ 1) or|*T'- Pewon oT! = Plow, FP + Ach 


Bat w, “6, +  , 60 we have: 


i, = wp - ¢ $3) T' (1-P) + a'T 4 3° + Aca 
. =P? 
$2, a ¢ Wor = — br) (1~P.Po> eg + A*p 


Marking eK, i es 
a lea PuPt By 
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we arrive at: 


| 4%, “@,-K ‘ +, E+ ats B+ Aca 


 1=P-P! 


Fh 
rm o641ep 


(wo oe K, * bn ) oT + deg 


‘In sight ACII~-SH] Ky « 0.2 and Er = 9.4116. 
The operating formulas for the total Sorrection appear ans . 
vr, (wo 0-245 )T + aT + B" + Aca (24) 


gE, = 0.85 (ap ~ 0.4118¢, T+ Acp (25) 


The components of the lead angle are oonstruoted by the 
main gyro with partioipation of the sero BYTO0- | 
The variable portion a'T of the elevation angle vertical 
component and aircraft slip correction A-f are constructed 
together with the respective oomponents of the additional 
leéd angle through the employment of the sero gyro. 
The values of coefficient a’ for different ballistic 
characteristics are as follows: : 
HP =~ 30 at = ().24 
APC=57 yy (C—58) at = 0.29 
The constant portion 3’ of the elevation angle vertioal 
component is constructed together with the airoraft angle 
of attaok oorreotion through turning the Plano-parallel plate 
(corrections are computed only for PC rockete). 
The values of coefficients B' and A for different dal~ 
listio characteristics are as follows: 
APC=57M (C-5M) = A = 0675 B= 0.267° 
KAPC=57 (C=5K) A = 0.54 p= 1.8° 
When firing with rookets C-5k, used against ground 
targets, the average value of u equal to Gy ™ 1.767° 49 
introduced into the sight, whereas the elevation angle 
vertical component and angle of attack correction are 
compensated for by the expression BtAra,, which 
introduces their constant values. 
The operating formulas for indicated time T appear as: 
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meme 32 eo iy 7. : 
TeA+o( A) £ (i) 


Por different ballistio oharacteristios expreasion (26) 


' has the following meanings: 


T 50 = 0.5 + o( A, ) 30° f (4) 39 ’ 
where CA, 140 = 1,.22°% C1 Ho - 0.2162 


£ (Bay = £ (H) gq - 06225 
@ C Ty)go = 1-820 - 0649 (when A < 0.6 km.) 
9 ( W)mo * 0-6 41-09% - 0.274 (when J] > 0.6 kn.) 
£ (H)gq = 1-248 = 0.0554+H + 0.00148" (Hy kms) 


Toy = 1-05 + 1.30559 Gl) po [£(B)po - 06321] 


semen 


where: 
® ( Ag)po = 0.27035-J* + 1.7057- 4 - 0.6472 ( Jka.) 


f (H)po = 1.2159 + 0,00052947°H* ~ 0.032325°H (H, ka.) 


In case with rookets C~5K the indicated time is consider 
ed to be constant and equal to T = 3 seo. 


3+ SIGHT FUNCTIONAL DIAGRAM AT FIRING 
MODE OF OPERATION 


The final result of the sighting process during air 
shooting is the construction of the total angular correc 
tion composed of the lead angle, elevation angle, and 
correction for airoraft slipping (when firing rockets), 

Yig.14 represents the functional diagram of the Sight 
$ Fig.15 represents the 
prota diagram of the sight operation in cage of cannon 

Solid lines in the diagram are used to indicate 
eleotrical connections, dash and dot lines = mechanical 
connections, dotted lines - assemblies and units tha: 
not inoluded into the sight complete set. ~ 

T ~- sight sain gyro; 
HT = sight sero. gyro; 

Yur = sero gyro amplifiers 
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tet GF teen co ~ 50X1-HUM 
~ magnetio corrector and inductive transmitter 

of zero gyro; 

attack and slip angles transmitter; 


angle of attack and slip angle} 
initial range to target} 


flight altitude; 
computed time; 
angular velooities of the line of sight and 
of the fighter; 
target wingspan (base); 
angular size of the reticle diameter of the 
outer-base optioal range finder; 

J const — 22~V voltage,D.C. supplied to the main winding 
of the zero gyro magnetic corrector; 

J 3036 ~ 115-V¥ voltage, A.C.,400 o.p.s. supplied to the 

exciting winding of the zero gyro inductive transmitter. 

.The diagrams show that to solve the fire control problens 
the following parameters are to be fed into the sight: 
relative angular velocity of the target Wits fighter angular 
velocity w.s initial range to target Jos flight altitude H; 
angle of attack dap; Blip angle f and ballistic character 
istics of the weapon. To measure the range by the outer-base 
optical range finder, the target wingspan 5 (base) is to be 
fed into the sight. 

Target relative angular velocity wy is measured by the 
sight head gyro unit only in conditions of continuous follow= 
ing the target by the line of Sight, as in this oase the 
angle, through which the gyro axis deflecta from the fighter 
fore-and-aft axis, is proportional to the angular velooity 
of the target. 

Fighter angular velocity W, is computed by the sero gyro 
with the auplifier. Angular eoreuity w, is fed into the sight 
computing cirouit in the form of Guenent proportional to Wi 

Range Ly is measured by the radar ranging unit or by the 
outer~base optical range finder and is introduced into the 
sight in the form of voltage depending on J. 

Altitude H is measured by the barometric altitude trans- 
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mitter ang fed into 
the sight in t | 
‘which is a4 function of H, ——— 
Angles of attack 
ae Tap 8nd slip angles 8 are measured 
@ introduced into the sight in the fo 
voltages depending on day and fp a 
The projectile ballistics ig compensated for by rated 
resistors conneoted to the appropriate portions of tha 
computing ocirouit. 
7 bg target wingspan ( bage ) 18 introduced into the 
ie Ranually by turning the lever of the base potentio~ 
: er. In so doing, the resistance proportional to the 
arget wingspan, is fed into the computing ofrouit 
, The most of the Hight input parameters os well as sight 
perating voltage, generated by the proper transmitters and 


power sources, are fed into the distributor where the 
electrical Olrcuits are commutated. 
Using the fed piraneter 
&, the sight oomputi | 
compute the following values: —e 
(1) computed time Ts 
| (2) angular Correction for target prediction: 
elevation angular correction; ' 
4) angular correction f£ 
or fight 
for PC rockets). = on ae 


ae <s- 
wee - > 


2 eee 


=e, 


4. PIRING atv GROUND TARGETS 


ie targets with the employment of 
cae e, : no principal differenoeg fron firing 
ae &ets. The only difference ig that when 
ng C-5K rockets the target range ig not meas 
ae evation angles are as es 
ant (Tp = 3 seo.). monn ae 
Besides, when deliverin 
Bight computes the ae cepa an tareet, = 
slip correction, which is a function of th ae 
rated for certain firing Conditions, Whe rea cttact 
targets, the angle of attaok equals; 2 —— S* ground 
op * 1 46°, 


The total elevation angle and COFxection for th 
. e average 


3 
j 
| 
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a 
er 


angle of attack equal 2°49: (when £4 KAPC 
Ying with _ 
(C=5X). rookets. "7 


The above correction corresponds 
firing conditions: 

Plight altitude H » 600 m.} 

Range to target 7] » 1200 m.; 

Diving angle \ » 30°, 


Fighter speed Vy = 750 ko/hr. 


a so 
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Chapter IV 


SIGHT MAIN UNITS, THEIR PRINCIPLE OF OPERATION 


AND FUNCTIONING 


1. MAIN GYRO 


lead angle ie ~omputed by means of a free gyro. Gyro is a 
rapidly spinning symmetrical body (rotor) possessing one 
fixed point. Gyro has a property to keep its orientation. 
in space constant, provided no external forces are applied 
to it. Being acted by the moment of external forces tending te 
turn the gyro about some axis misaligned with the spin axis, 
the gyro will rotate in the plane perpendioular to that 
moment. This rovement of the gyro is called preoession. 
The direction of precession ig determined by the following 
rule: when the external force direotion is turned through 90° 
about the gyro spin axis in the direction of rotor Spinning, | 
the direction of force will indicate the direction of preces- 
sion (N.E. Zhukovsky's rule). 

The main gyro is intended to compute the angle of lead 

The gyro construction is presented in Fig.16. 

The gyrosoopio unit consists of two main parts: a gyro 
proper and an eleotromagnet. The &YYO proper consists of 
axle 2, one end of which mounts doue 4, the other end 
mirror 1 in a special mounting. The gyro is fre é 
from pulley 12 by <imbal 13. The pulle oe 

y is driven by the 

eleotrio motor through Spring belt 11. 

The gimbal ensures three degrees of &Yro freedom: 
-Fotor can rotate in the vertioal and horizontal pair cs 
the respective axles of the gimbal and is Spinning as re 
own axis. Point 0, where the gimbal axes intersuct, ig a 


In sight ACI-SH][ the angular velocity is measured and the 
| 
| 
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looated on the gyro spin axis and coincides with the ayro 
rotor C.G. and with the centre of the dome spherical surface. 

The eleotromagnetio unit consists of housing 8 (manufas= °° 
tured in the form of a sleeve), four cores 6, and cover 3 
with pole 5. The sleeve, cores and cover with pole are made 
of permalloy possessing adequate magnetic conductivity, 
Cores 6 and pole 5 are arranged Opposite to each other 
looking as if one continues the other. In the gap between 
them @ gyro dome is placed. Arranged between the sides and 
cores of housing 8 is a main oof] with winding 10. The 
second portion of winding 10 is wound on pole 5. Wound on 
winding 10 is negative winding (Ky3) 9. | 

Cores 6 carry four additional coils of &yro correction 
with windings 7. 

The eclectromagnetio unit is intended to oreate forces — 
acting on the gyro. 

When current flows through the winding of the main coil, 
a mignetio field is developed in the apace around the 
winding, 1.6. magnetic lines of force arise. The more is 
number of turns and current intensity, the stronger is the 
magnetio field. The magnetic lines of force of the coil . 
field are always closed when leaving the coil or entering 
it. Therefore, the magnetic field produced by the main ooil 
has the shape of four closed magnetic fluxes. Each magnetio 
flux flows through the core, outs the gap between the oore 
and the pole, and hence, the gyro dome, and is olosed 
through the cover and housing. 

The electromagnetio unit provides for a complete symmetry | 
of the four cores in relation to axis AA which is the axis 
of the electromagnetic system, 

Fig.17 represents four magnetic fluxes intersecting the’ 
Syro'dome. When the mbagnetio lines of force are out by the 
rotating gyro dome, made of an eleotro-conducting material 
(aluminium), small ourrents, known aa eddy currents, appear 
in the points of intersection. The magnetic field developed 
by these ourrents interact with the original magnetio field 
(oppose it), hence, a force is set up in the point of gyxo 
dome cutting the magnetio flux, which opposes the dome 
rotation. | | | 
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So, the interaction of the eddy ourrent magnetio fluxes 
‘with the eleotromagnetio unit magnetio fluxes gives a rise 
to forces acting on the gyro dome, 1.e. on the axle of the 
gyro rotor. These foroes are presented in Pig.17. and. 
warked as P), Po, Py) end P,. The magnitude of each force is 
a function of the magnetio flux flowing through the core, 
and of the linear speed at whioh the gyro dome outs this 
flux. The following relationship exists between the mentioned | 
values? oe 

P= Ko" - V 


Mee *. 
f= ate , ee 
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Pov a SS 
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where 


_ 


ery ee 


O- magnetic flux; 
Vv = linear speed at which the dome outs the magnetio 
flux (due to gyro spinning) } 
_K ~ proportionality factor. | 
The magnetic flux depends on the nuaber ‘of coil turns 
and on the intensity of the ourrent flowing through 1%3' 
Qo= K) I°W 
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where 
I = current intensity; 
Wo number of turns} 
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I°W = ampere-turns of the coil; 
~ proportionality faotor. 
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Dome linear speed V under the poles depends on the eaeanne! 
velocity of the gyro spinning @ and on distance a ~ the 
distanoe from the gyro axis to the oore centre. This speed 
equals t 
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Ve» aeQ 
Then the relationship for foros P becomes; 
P= aN (18°) , 
where N = RK, “a ~ propcrtionality factor. 

This means that eaohn of the four forces Py, Poy P 3° Pao 
which oppose the dome rotation, 1s proportional to the 
square of anpere-turns in the ooil and to the distance <roe 
the point of force application (core centre) to the gyro 
axis. When the axis of the magnetio system coincides with 
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the gyro axis, all the four forces sre equal as the magnetio 
fluxes snd distances a are equal. Henoe, the dome is soted 
upon by four forces equal in magnitude and equidistant from 


the spin axis (Fig.18) whioh do not produce the resultant _ 


force, but oreate the braking moments overcome by the gyro 
eleotrio motor. : ) 

When the axis of the magnetio system misaligns with the 
gyro axis (gyro axis ZZ 18 turned clockwise in plane XZ = 
plane of horisontal cores ~ through angle » in relation to 
magnetio system axis AA), forces P as well as distances g 
aro not equal (Fig.19). 

At this condition: 

Ma" 820 93> So Pym Pos Py > Py. 

The resultant of foroe P! exceeds zero and is direoted 
along the straight line parallel to axis YY to the side of 
greater force P5° 

. This resultant aots on the gyro and makes it precess in 
the plane perpendicular to the foroe direction, to the side 
of the greater force, i.e.force P, (Fig.19). 

When the gyro precesses, it tends to align its aris 
with magnetic system axis AA. 

The more is mismatohing angle » (in Fig.19 - 
distance AA - 22), the greater is resultant P’, and, hence, 
the angular velocity of the gyro precession. 

When the amount of angle » becomes less, force P* and 
SyTO precession veloolty deorease. With angle »p = 0, P* = 9 
and w = 0. Henoe, the force, acting on the gyro, and 
the gyro precession angular velocity are proportional to 
mismatching angle » and to the square of ampere-turus. 


P* m= F(IK)“p 
The moment of resultant force P'; 
2 
t* F, (IeW) Y 
Moment M, is oounterbalanoed by gyroscopio moment a? 


1° *2°"np 
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, 
Mee as 


TE em er a me ti el 


wen £0 ence 


As the moments are equal, we arrive at: 


2 
F, Fy» ¥, and Fy ~ coefficients. 


ew\e 
Marking P, o(I°W)~ a A, we haves aia m bow, 


wherefrom (pm iw np 


Thus, at a constant magnetio flux mismatching angle » 
4s direotly proportional to the angular velocity of gyro 
axis spinning. The gyro axis precesses in the direction of |, 
the gyro frame rotation lagging behind from the frame arig 
of symmetry through angle 4. 

Therefore, such gyroscopio systems have been termed 
systems with lagging gyro. 

The magnetic system oores of the &yro unit are provided 
with additional coils which create an additional angle of 
deflection of the gyre axis from the Biroraft fore-anj—ai't 
axis. When the current flows through the windings of the 
additional coils, the magnetio field is developed around 
them, whioh interacts with the main coil magnetic field. 
The windings of the additional coils are so connected thit 
the main magnetio flux of one core deoreases while that of 
the opposité oore increases. The magnetic fluxes of the 
opposite oores being unequal, the gyro will be acted upon 
by the forces which are also unequal. The resultant of these : 
forces acts on the gyro making it precess. The gyro will 
preoess till the resultant of all tho forces equals sero. 

As o result of the precession, the gyro axis defleota 
through a certain angle P 
Fig.20 represents the pitietia of forces acting on the gyre 
_ When the ourrent flows through the windings of the vertical : 
_ Sdditional coils at the following conditions: = 


y= 0 (Pig.20a) pz 


* - . 
- ; a = 2 
: a ae : 7 
An este tt A a lo, te net ae fh te Pl Bi -" 


yon (F1g-20b) 


The value of the additional augle 


: of the gyro aris 
defleotion depends on the correlation 


between the main and 
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additional Magnetio fluxes or, whioh is the sane en the ! 
correlation between the ampere-turns of the ates cas 
’ additional ooils. . ! | 
The larger is the ourrent flowing sorogs the windings of a | 
| 






the additional coils and the more ig the number of the ooi2 





turns, the greater is the angle through which the gyro axis | 
deflects. As the magnetio system cores are arranged by pairs : (2 
in the vertical and horizontal planes, the additional angle | | 
is constructed by the sight in the forn of two components. If : : - 
the ourrent in the gyro additional Windings is changed as a % | 
function of the aircraft angular velocity and value f° f 
(function T), the additional angle will be constructed in a ; 
acoordanoe with the following relationships 










Yon" Pew °T! | Il. 
The total angle of the sighting line defleotion should de: N 

© = Goon ~ Yoon = (o.- Eg) Tt He 
' The ourrent in the main coil is changed as a funotion of T ff | 
by using potentiometer [In whose brush travels proportionally . Ni 
to time T. The connection diagram of potentiometer lL, and nl 
of the gyro zain ooil (consisting of two parts: Ky » and K,, | | I 
is presented in Fig.21. . s I 











K, - first portion of the main prediction 
| coil (wound on the pole of the gyro 
cover). 
~ second portion of the main prediotion 
coil (wound together with coil K on 
@ brass frame). 3 


. Ro3s Ro739 Roos Ho77 ~ fixed resistors. 











Tt meee = iw 
epee o>" 
-. . we - ~— 
‘ 
= 






Sa I re re oe 
- : pas . a -_—_— 
us yee oS Se 2 Sig Seek 





oO *e, » a Bn » Bog - compensating resist: rs (for temperature 
| compensation). 
K - referenoe conneotor terminals to measure fi 
the prediotion ourrit. i es 
| 








Resistors Rogs Rog, Roo. are arranged in the control box; ie 
R073 and I, ~ in the computer, and Roo - in the sight head. | 


hb 


a ene ie aT aT Ty ote ee STS = 855s wm. 
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In the operating gyro the Gllowanoe ghould be made f 
different outside moments, acting on the gyro eae 
moment, friction in bearings, eto.). Due to these eacae 
the instrument error in computing angleq may extrenely = | 
in various sights. To make S&llowanoe for the outside mo a 
each gyro is furnished with coil] Ky » whose maynetig a 


Opposes the main coil magnetio flux and may vary in magn 
tude. To control the current flowing through 0011 — 
3 


2. ZERO GYRO 


The zero gyro is intended to measure and to transmit 
ee turn angular speed W, whose veotor 4g arbitrarily 
ireoted in the plane normal t¢ the Gyro axis 
The speed is measured in the wing plane and in the air 
oraft symmetry plane to obta ‘ 
in it 
eae S horizontal and vertical 


The sero gyro differs from the &yro dealt with in the 


ee shows the diagram of the zero gyro for measuring 
vertioal component of the airoraft angular speed | 
The horizontal component of the angular g a asured 
by means of a Similar oirouit arranged in a nn 
7 to that disoussea above. a 
As in the previous Case, one end of 
a sero gyro axle | 
ia a 4 with eleotromagnetio Correction Sons 
aa oe Pposite. Main coil } of the magnetic 
a &r to the main coil of the sight h 
supplied with D.c, voltage; vongse uent] =" 
Magnetic flux %) of the poles ig sues a 
Correction coils 2 located on the se - 


the pair deore 
the main magnetio flux of the systen while the sees aa 


| inoreases it. 
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6 made of permalloy. Placed opposite the armature is the 
inductive transmitter |, The latter is a four-pole systen, 
each pole being made as [l-shaped magnetic conductor 8. Pitted 
onto the magnetic conductor oores are eight coils with 
windings. Four of colle 7, set on four magnetic conduotore 
are primary excitation coils connected in series, their free 
ends being connected to the A.C. source. Remaining four 
coils 9 (secondary coils) are ser!es-conneoted in pairs but 
directed in opposition, their free ends being connected to 
the input of the zero gyro amplifier yur. 

Angular speed We is measured as follows. 

With the gyro set to the zero position, the inductive 
reactances of the circuits formed by the coils of tio 
opposite cores of the inductive transmitter are equal, and 
the secondary windings of these coils produce voltages equal 
in value but having opposite phases. In this instance, the 
total voltage supplied to the amplifier input has the sero 
value and there is no current induced in the magnetio coils. 
Thus, the moment acting on the gyro equals sero. 

When the airoraft turns with certain angular speed Wis 
the gyro spin axis starts lagging behind the airoraft axis 
and, hence, behind the magnetic system axis, and a mismatch- 
ing angle grows. This disturbs the equality of the 
reactances of the circuits formed by two opposite oores of 
the inductive transmitter, as the portions of the core 
poles overlapped by the armature are different. Therefore, 
the voltages induced by the secondary Windings of the 
inductive transmitter are different too. The output of the 
inductive transmitter yields the voltage difference that 
is delivered to the phase-sensitive amplifier. The operation 
of the latter is described below. 

From the amplifier output, the current flows to the 
Magnetio corrector correction windings, its direction being 
dependent on the voltage phase across the amplifier input. 
The ourrent appearing in the coils of the zero gyro and the 
current flowing in main coil 1 (K__. ) create the moment 
generating the angular speed of the gyro precession. 


The other end of the gyroscope axle carries armature | ] 


¥ 
o 
. 
t} 
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The gyro spin axis deflection grows as long as the gyro 
precession speod is below the angular speed of the airvaft 
turn. : 

Simultaneously, the correction moment acting on the gyro, 
and the angular speed of the gyro preoession will inoreage, 

When the zero gyro spin axis has deflected from the 
inductive transmitter axis (airoraft axis) through a certaj, | 
angle depending upon the airoraft angular speed, the COFTE | 
tion moment reaches the value at which the angular speed of 
the zero gyro precession equals the angular speed of the 
aircraft turn. Thus, the moment or rather the correction 
current, the moment depends upon, serves as a measure of th | 
angular speed. In case of small angles of the gyro spin axis 
deflection, the moment is praoctioally a linear funoticn of 
the ourrent in the correotion windings. Hence, the value of 
the correction current is proportional to the aircraft tum 
angular speed measured (the maximum angle of the zero gyro 
deflection does not exceed 30' that is why the gyro is 
oalled -zero gyro ). 

As the angular speed of the gyro precession is equal to 
the angular speed of the airoraft turn, the relation of ths 
Gyro spin is expressed by: 


H,° Ye = 5:8, °Ae., 


ete eet tanner agin specie mange — Dente a Neel ne Keke «ee r 


neem ce A i a ne Ee ne en ate ee 2 


wheres: 
Hy ~ Syro kinematic noment; 
5B ~ constant coefficient; 
%) - magnetic flux generated by the gyro main coil} 

Ao, ~ flux cteated by the gyro correction coils. 

The main coil of*the zero gyro correction system reoeives 
the permanent voltage, therefore, magnetic flux %, is 
constant, too. From the above relation, magnetio ‘flux 4%, 
and thus the value of the ourrent in. the sero gyro porno 
tion coils are proportional to the alroraft turn Speeds 


BM. BP cn Et a ert. -. 


we Z ae =~ 4 . 


The ouxrent in the additional ooils of the sight head 
gyro must be proportional to time T and wt 


Tay = B’ woy vq & B,’ Wop? WT 


LS tnt eg 
rel ate ne “alll de 
te ca es ee ET 
Pay ore 


a. 
A re 
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Ohange of current In, in the function of wo, is 

obtained by connecting the ad“itional coils of the sight. 
head gyro to the oiroult of the sero correction coils where 
the current is proportional to Woy. The cirouit of the | 
additional coils is conneoted in series with the sero gyro 
correction coils, and, therefore, the ourrent in the addi- 
tional coila is proportional to Woe 

The ourrent is multiplied by V T by means of by-pass 
resistor Ige The potentiometer resistance change law is taken 
so that the turn of the potentiometer slide proportional to ? 
changes the current in the gyro additional winding according 
to the law: | 


IB = B,°W, VT 


When the sero gyro is employed to oompute a’. T seaponent | 
of the elevation angle, factor a' may be termed apparent 
angular speed. This angle is computed acoording to the 
principle true for the additional angle in the vertical plane 
when following up the lead angle. 

' While computing the a’* Toomponent of the elevation angle, 
the sero gyro operates in the following way. 

Apart from the correction windings, the vertical poles of 
the sero gyro magnetic correction device carry additional 
windings 3 (Ken) which pass the ourrent proportional to 
factor a’. In this event, the gyroscope is actuated by a 
moment that defleots the zero gyro spin axis. When the gyro 
Bpin axis deviates, the vertioal channel secondary windings 
of the inductive transmitter produce the voltage differenoe 
delivered to the sero gyro amplifier. The ourrent proportional 
to value a' is fed to correction coils 2 (EK ) fron the 
amplifier output. In this instanoe, the moment aoting on the 
6yro due to the ourrent running in ooils 3 (Kupy) is 
balanced by the moment ‘due to the current running in 
colls 2 (Kung), | and the gyro axis will defleot through a 
definite angle. 

The zero gyro functions ditferently when computing the 
additional angle of lead and the vertical component of the 
elevation angle. In the first case, the siroraft angular 
speed induces ourrents.in the sero gyro correction coils, 
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and in the second case, the moment oreated by the additional | 
coils of the sero gyro induces the ourrents, 1.0. when 
computing the vertioal component of the elevation angle 
the apparent angular speed is oreated as if by additional 
coils of the sero gyro and is proportional to faotor a’, 
Thus, in the case of the atroraft angular speed in the 
vertioal plane, and with the Kip Ofrouit energized; the 
vertioal correotion ooils of the sero &yro pass the ourrent 
proportional to the sum of speeds: 


os By (Wo, + a’). : 

The sight head gyro defleots in the vertioal plane 
‘hrough additional angle 4,,, and through the variable 
component of elevation angle a'-T, 

Different ballistios require different ourrent propor 
tional to factor a‘, and the change is obtained by outting 
in ballistic resistoré connected in series with colle 3} 
a resistors are connected 

2-53 the case of rockets, by 


means of setting a proper ballistio unit and outting in 
relay contact P36 e 


The sight has two ohannels for oonnecting the additional 
coils as the zero gyro measures the two components of the 
aircraft turn angular speed. The horizontal ohannel differs 
from the vertioal ohannel in that: 

(1) The horizontal channel is provided with additional 
coils Ki, (instead of coils Kk ) used for comput th 
horizontal ph aa 

component of the airoraft Blip correction and 
for checking the horizontal channel serviceability by 
means of ocheoking unit KIISCH. 


(2) Resistor Ro 1518 connected to the vertical ohannel 
olfrouit by the contacts of relay Piso When the damping 
button is depressed, relay Pis operates ‘and 220V voltage 


is supplied to the vertioal 00 
: rrection through 
resistor Bors: = 


This provides for maintaining the average value of the 
elevation angle vertical component, hence, the tine 
§ 


} 


SECRET 
NO FOREIGN DISSEM 





Declassified in Part - Sanitized Copy Approved for Release 201 1/11/28 ; CIA-RDP82-00038R001700230001-9 


Declassified in Part - Sanitized Copy Approved for Release 201 1/11/28 : CIA-RDP82-00038R001700230001-9 I 


y 3our 





SECRET 
NO FOREIGN DISSEM 








90X11 -HUM' 


necessary to construct the elevation angle, ia reduced (with 
the damping button being released). 

(3) The additional angle computed by the horizontal ohannel 
is greater than that computed by the vertical one (refer to 
computing the angle of elevation). For this purpose, the 
oorreotion ourrent in the horizontal channe! is increased due 
to deoreasing the number of turns in the Coils K ; 

HYrT 
lin” 
The current in the an: coils of the Bight head gyro 


| is lor ws a a VET! BY : vt. 


The current proportional to ePig changed by means of 
potentiometer lg. 

Resistors Rng39 "Ro993) and Rig are used to ohange the | 
ourrent in coil Karo When doing adjustuent. 

Adjusting resistor Rug is intended for regulating the 
ourrent in the a cans coils. 

Resistor Rt, 7) serves for obtaining the rated resistance of 
the sighting circuit needed for precise operation of the 
circuit when changing the ballistics. 
| Absorbing resistor R A 1s connected in series with the 
inductive transmitter excitation windings. 


Resistor “216 is used for adjusting the K ure coil circuit. 


Capacitors Crs Cos Cos 7 are high frequsncy filters. 
All the above components are arranced in the sero gyro, 
resistors Ra and Rig being placed in the control box. 
Potentiometers [1, and []. are located in the computer time 
unit, their sliders noving simultaneously with follow-up of 
time in the ballistic bridge by means of potentiometer Te. 
‘Adjusting resistors 53° Rez are also placed in the 
computer, resistors Reoy R 178? Rea Ri 391 Ros7s Ro67s 
R515 being mounted in the control box. Resistors Ro 
and Ro 067 8re ballast loads for the amplifier horizontal and 
vertical channels respectively. Oy Ei 
Sight head gyro additional windings Reps Kp are 
@ccomodated in the sight. head. 
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3. ZERO GYRO AMPLIFIER (YHT) 


The zero gyro amplifier (YHT) is an electron emplifier 
comprising two independent channels of a similar design. 
Each channel amplifies signals in proportion with the 
horizontal or vertical component of speed woe 


The amplifier generates the correction currents propor 
tional to its input voltages which the zero gyro inductive 
transmitter feeds to the amplifier horizontal channel along 
wires 002 and 126, and to ite vertical ohannel, along 
wires 002 and 125 (Fig.23). 

The direction of the current at the amplifier output for 
every channel is determined by the voltage phase which in tum 
depends on the direotion of the zero gyro armature deflevtion 
and, hence, on the direction of the angular speed. 

The ourrent intensity at tho amplifier output is propor 
tional to the input voltage amplitude whioh 18 in tum 
proportional to the dcviation angle of the zero &yro armature 
and thereby to tie angular speed value, 

Wires £1, 69 of the horizontal channel oarry the aorrsotion 
currervs fed from the amplifier output to the zero gyro oor 
rection windings K and to the additional windings Ren 

_ Of the sight head, and wires 71, 79 of the vertical ohannel , 
to windings Ks and Ky , respectively. 

Bvery channel of thes amplifier comprises two stages: A.C. 
voltage amplification stage and the power amplifioation stage, 


reotifier. The stages are conneoted by transformer-type 
connection. 


The voltage amplifier for every channel utilises half of 
valve I, (twin triode 6Hil), 

Interstage transformer Tp~2 serves as a load for the 
horisontal channel of the voltage amplifier, 
former Tp-3 for the vertioal channel. 

The anode circuits of the voltage amplifiers of both channels 
receive 120 V D.C. from the fullewave reotifier based on 
valve A, (kenotron 64M). 


? eee et cae ot a eatin ee ee nee eel ee 


and trans- 
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: 
Rectifier Cirouit. The diodes pass the ourrent in one 50X11 -HUM : | 
direction only. This property is employed for reotification 

of the A.C. 

The reotifier funotion is to apply A.C. voltage to the — 
valve anode. At the same time, the losd passes the ourrent 
of constant direotion. 

The voltage amplifier supply s:utem employs the full-wave 
rectification olroult based on double-anode kenotron 6[/4I. 

Voltages at the ends of windings Tpl-VIII ara 180° out of 
phase. They are delivered to the reotifying valve anodes. 

During each half-cyole of the voltage reotification 
process the ourrent passes only through the part of the valve 
whose anode has received the positive voitage. 

From the transformer winding, the ourrent flows to the 
valve anode, passes through the filter resistor R,, load 
(voltage amplifier based on valve II, )} and reaches the 
transforuer winding centre tap. 

Fig.24 shows ourves 1 and 2 of ‘the voltage change across 
the valve anodes, 180° out of phase. 

Curves 3 and 4 show change of the current passing 
through one and the other anodes, respectively, curve 5 
dndicating change of the total current in the valve cathode 
oirouit. 

The ripple current 1s smoothed by a filter made up of 
two capacitors and resistor Ry - The direct component of the 
reotified current flows through resistor R, and the load 
to the centre tap of the winding of transformer Tpl-VIII. 

The A.C. component of the rectified ourrent closes to the 
centre tap of the winding of transforudr Tpl-VIII through 
the capacitor. | 

| The grid of triode J, controls the value of the anode 
current. In this instance, the grid receives the voltage 
of required value and sign. When positive potential 
(relative to the oathode) is supplied to the grid, the 
speed of the electrons moving from the oathode to the anodes 
inoreases, thus increasing the anode current. 

The negative potential applied to the grid decelerates 
the travel of the electrons towards the anode. In this 
event, the anode ourrent decreases and may oome down to sero. 
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Thus, the grid serves as a control eleotrode whose 
potential 1s changed to govern the anode ourrent. 
The grid of valve Is receives two voltages: bias 
voltage U. 0! generated by anode ourrent flowing along 
resistor R, (Rg) and voltage U from the sero gyro induotive 
transmitter. 
Capacitor ¢,(C.) is intended to smooth the ripple voltage 
generated by resistor R,(R,)- 
The grid receives the negative bias voltage through grid 
leak resistor R,(R.)- 
Operation of the horizontal amplification ohannel is deals 
with below. 
The anode ourrent changes if the grid receives 
voltage U;, of different signs fed by the sero gyro 
4nductive transmitter. 
The anode current in the primary winding of trans- 
former Tp2-I changes to transform inoreased voltage in the 
secondary windings of transformers Tp2-II and Tp2-III propor 
t4onal to the voltage running from the zero gyro induotive 
transmitter. Capacitor Cy, is a filter of high frequencies 
decreasing their effeot on the next stage. 
Power amplifier. The power amplifier is based on 
valves I, and i, (twin triodes of 61120 type) for the 
horizontal channel, and on valves Jz, J, for the vertical 
channel. The anode circuits of the valves of the horisontal 
channel power amplifier are fed with 230 V A.C. from the 
winding of power transformer Tpl-II. 
Negative bias ( -30 ¥ to -40 V) 4s supplied to the grids 
' of valves J 9nd J, 80 that the anode ourrents aorgss the 
érids approximate to sero when the grids of valve JZ 
are free, from individual selenium reotifiers Bl, Bent 
of the BCH type fed with A.C. voltage from the windings 
of transformer Tpl-IV, Tpl-V. The selenium reotifiers are 
oonneoted so that the oiroult of resistors DC-1000, 
Rg (Ry) passes the ourrent in one direction only and these 
eecictars deorease the voltage delivered (with the plus 
sign) to the cathode and (with the minus sign) to the grid 
of the respective valves through transformers Tp4~II, 


+ 
a 
' 
‘ 
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‘i a 
Tp2—II (Tp4-III, ‘Tp2-III). Capacitors Ces C..are intended 
7 

for smoothing the ripple ourrent flowing from the amplifiers. 

Adjustable resistors DC-1000 connected to the oirownit of 
the valve cathodes serve for regulating the output ourrents 
due to automatio biaz delivered to the valve &rids and for 
regulating the value of the negative feedback. 

‘The power amplifier is assembled so that the &rids are in 


the phase, and the anodes — in antiphase. Let us assume that 
points H on the windings of the transformers Tpl-~II, fpe-II, 
Tp2-III yield positive potentials at the Given monent, and 
points K - negative potentials. In this instance, the grids of 
valves J],,]., reoeive positive potential, anodes of valve Ao ~ 
positive potential, too, and anodes of valve dy ~ negative 
potential. The anode ourrent flows through valve Jo, as 
positive potentials are applied simultaneously to the anode 
and to the grid of the valve in question. Both valves of this 
stage supply current to the common load (resistor Re, correc— 
tion cirouit comprised of ooils Karp» Xpp and other 
resistors) generating in it ourrents of the required direo= 
tion depending on the valve anode and grid where positive 
potentials matoh. The matching depends on the phage of the 
signal sent by the zero gyro induotive transmitter to the 
amplifier input. 

Disoussed below are two oases of zero &yro amplifier 
operation. 

Cage 1 — angular speed of the aircraft is sero. In this 
instance, the armature of the zero gyre is placed symmetrio- 
ally relative to.the magnetio conductors of the inductive 
transmitter, and the secondary windings of the latter 
induce voltages of the same value but shifted 180° out of 
phase. The difference of the voltages is zero. No A.C. 
voltage is fed to the ‘grid of valve 15, only D.C. voltage 
flows through the valve. The voltage across the windings of 
transformers Tp2~II and Tp2-III is rero. The ourrent does 
not pass through valves Jy and Jo, as the selenium 
reotifiers send to their grids the negative bias (~30 


to -40 V) outting the valves off. 
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Case 2 = the angular speed of the airoraft ig other thay 
sero: With the armature defleoted from the gyro axle due to 
the airoraft angular speed, tho grid of valve Js receives A,c, 
voltage whose phase depends on the angular speed veotor, and 
the amplitude = on its value. The ripple current flowing 
through valve J and the winding of transformer Tp2-I 
Induces A.C. voltage in the windings of transformers Tp2-I] 
and Tp2-III. If during the first half-oycle points H of the 
windings of transformers Tp2-II and Tp2-III and point K | 
of the winding of transformer Tpl-iTI have positive potentials, | - 
valve Ay will pase the current and valve Ny) will not, as tie | 
anode of valva Jo receives negative potential. The ourrent 
will flow from point K (Tpl~-II) to point H (Tpl-II) through 
transformer Tp4—I, resistor Rey wire 69 and valve Jly. 

During the seoond half-cyole, points H of the windings 
of transformers Tp2-II and Tp2—III will have negative 
potentials delivered “o the grids of valves Hy and Hy 
to improve their outting-off. In this case there is no 
ourrent in the correction oircuit despite the positive 
potential is fed to the anodes of valve J5, During the next 
half-oycle, the current flows in the same order as during 
the first half-~oyole. 

Thus, flowing through valve l4 are separate pulses 
smoothed by capacitor Cio of great capacitance. In this 
instanoo, the direct component of the rectified ourrent 
flows from wire 61 through resistor Re and the correotion 
olrouit to wire 69. 

The angular speed vector changes to ohange the phase of 
the voltage supplied to the amplifier input. The positive 
potentials matoh on the anodes and the grid of valve Jo 
which delivers the ourrent through the load in the opposits 
direction, i.e, from wire 69 to wire 61. 

In both cases, the value of the current soross the output 
ig proportional to the input voltage amplitude. 

Filament olrouits of each valve of the zero gyro 
amplifier are made independent to prevent intereleotrode 
punoture ‘of the valves (oathode filament) during operations 
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- fo make the zero 8yYro operation atable under the ma 
ae and to damp its nutation oscillations, the zero 
ae ifier employs the negative feedback in acceleration x 
acceleration. 1s present, the value of the output pie ; 
rent changes in proportion with the aooeleration. When th | 
changed current flows via the primary winding of the aie 
baok transformer Tpiel, the Seoondary windings of tran - 
formers Tp4II and Tp4~-III ind " 
| uoe Voltages pro bo. 
the acceleration. These voltages are fad i phipieraing 
valves qy and I, in opposition to the iny | 
: put pulse to 
eorease the voltages acting on the valve Grids thereby 
nt inorease rd’ 
functioning steady. : ————— - 
- The other channel of th Lh 
a ® amplifier functions in the same 
4. BLBECLRON RELAY P93 


The electrical computing olrouits of the Sight (r 
follow-up clrouit, time, reticle circle al inaauaerce 
ee of turn follow-up cirouits) consume D.C. voltage. 

eC red to the electron relay input serves ag & | 
eee Signal. The value and direction of this current 
p upon the mismatch between the receiving and trans~ 
mitting branches of the bridge. The output of the eleot o 
| relay delivers 27 y to a winding of the hija. | 
reversible clutch so that the mean valye of the current ig 
edhe, to the signal at the electron relay input. 
: amplification of the D.C. signal fea directly to the 
eee — input involves a number of technical dirfie 
ae i erefore, the electron relay of sight ACI~SHT 
ee € olrouit where the DeCe mismatch Signal fed to 
ve nput is amplified by the magnetio amplifier and 
FS Arle to the A.C. signal whose amplitude ig proportional 
@ mismatch signal value, the phase depending on the 
nisnatch direction (direction of the current in the soni iL 
Winding of the magnetic amplifier), Then, this signal is ” 
amplified by the A.C. amplifier and fed to the phase~seng}.. 
tive rectifier that governs the functioning of the vibration 


SECRET 


TOT ER oe te we we aw 


! “4 
‘ 


es 


Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001700230001-9 





Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001700230001-9 





SECRET 
NO FOREIGN DISSEM 








a Gonneueneeneee. NUNN 
pees Hh alent SS os 50X1-HUM 

amplifier. The vibration amplifier (polarized three—position . 
relay) outs in the appropriate winding of the electromagneti, 
reversible olutch 2PT~200 (P-200) ensuring the follow-up 
required. Every unit of the electron relay comprises. two 
independent ohannels that in no way differ from each other, 
The electron relay unit arranged in the computer ensures the 
follow-up of the range and time. The electron relay assembled 
as a separate unit (Assy 8) ensures follow-up of the retiole 
sige and of the vertical component of the airqraft slip 
oorrection. 

In Fig.26 the letters stand to indicate: 

My ~ magnetic amplifier intended to amplify D.C. 
signal and convert it into A.C. signal; 

YHY - A.C. amplifier; 

®B - phase-sensitive rectifier; 

BY - vibration amplifier. 

The relay has three negative feedbacks: 

I <- inner feedback of the vibration amplifier intended 

to create vibration conditions for functioning of 
the polarized relay and to uniformly change the 
output signal due to ohange of the signal across 
vibration amplifier input. 

II «— inner feedback between the vibration amplifier output 
and the magnetic amplifier intended to decrease the 
time constant of the electron relay Pd. 

III ~ outer feedback for speed between the tachogenerator 
of the electromagnetic reversible clutch 2PT~200 and 
the input of valve J, of the A.C. amplifier intended 
to impreve operation stability of the follow-up drivé 
and to remove self~oscillations (Fig.28). 

Magnetio Amplifier. The magnetio amplifier (MY) serves 
to amplify D.C. (mismatsh signal of the automatio follow-up 
system) and to convert it into A.C. whose phase depends upo 
the direotion of the current in the control winding, and +b 
value, upon the intensity of the ourrent acrosa the latter. 

The magnetio amplifier utilizes a bridge oirouit. The 
magnetio conductor of the amplifier is assembled of four 
packages of Mo-permalloy discs (I, II, III, IV) with the 

\ | following windings: encpey “ 
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I = excitation windings (Fig.27) 1, 2y 35 4, each being 
arranged on the appropriate package. They oreate inductano- 
es Ly Los Lys Li and are connected to form a bridge ofrouit, 
One diagonal of this bridge receives 0.46 V, 400 CeopeBe Lrorw 
transformer Tp-3, the other being connected to output 
transformer Tp-I (Fig.29). 

If inductances of these oirouits are equal or equality 
L,*L, = L,*L, (balance of bridge) is observed, the bridge 
diagonal, the output transformer is conneoted to, yields no 
signal. In case the equality is disturbed, the bridge 
diagonal gets A.C. of a required amplitude and phase depend— 
ing on whether L,- L, is above or below L,°L,+ The inductance 
value of every winding depends upon the total magnetio flux 
in the olrouit of its magnetic conductor which is a sua of 
the magnetio fluxes of the magnetizing winding, correction 
winding, control winding and feedbaok Winding. 

II ~ magnetizing windings 5, 6, each comprising two 
packages. Windings 5, 6 pass magnetizing D.C. of 22 V 
inducting initial magnetio fluxes 4,9, 03,0,.Windings 5 and 
and 6 are :onnected so that magnetic fluxes 9 » %%, 0 0 
are equa’. In value and opposite in direction. ae ene 

III - correction,control and feedback windings. 

The:2 are wound around all four packages of the cores so 
that ‘iey interact with the magnetic fluxes in every 
pack : se. 

1. Fig.2? they are schematically shown as winding 7. 

vorreotion winding 8 (Fig.28) is arranged to ensure 
balance of the bridge when control winding 7 1s free from 
the signal. 

Magnetic amplifiers fail to ensure equal inductive 
reactances of the bridge windings, and 3 signal appears 
across the bridge output. The value of this signal is 
reduced to minimum by applying D.C. to correction winding 8 
from voltage divider Ry? Ris and adjusting resistor Ry 93 
the value and direction of the current may be changed. The 
magnetio flux of this winding increases fluxes 04 and 9 
produced by winding 5 and decreases fluxes 5 and Oy 
produced by winding 6, or does it vice versa. The inductances 
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of these windings ohange correspondingly, and the ourrent 4, 
‘adjustable to obtain equality LL, = Lj*L,, 1.0. bridge 
balanoe, 

Control winding 7 of the magnetic amplifier is connédted 
between the receiving and transmitting branohes of the 
computing oirouit. When ourrent flows through winding 7, Nags 
netic fluxes induced by this winding will increase one palr of 
fluxes 0, 0; and decrease the other pair of fluxes 9, Vis 
or vice versa, depending on the direotion of the current dn 
winding 7. 

The magnetic fluxes are changed to ohange the inductanoeg 
of windings 1, 2, 3, 4 (they are decreased in windings 2, 4 

| and increased in windings 1, 3, or vioe versa depending on 
the direotion of the current in winding 7), thus interfering 
with the bridge balance, and the magnetic amplifier output 
produces A.C. signal whose phase depends on the direction 
of the current in winding 7, and the value, on the ourrent 
‘Antensity across this winding. 

Negative feedback winding 9 of the magnetic amplifier is 
arranged to decrease the eleotron relay time constant. 

This winding is fed with current through the contacts of the 
vibration amplifier. 

Transformer Tp-l mounted inside the housing together with 
the magnetic amplifier serves to match the magnetio amplifier 
output resistance with the A.C. amplifier input resistance. 

A.C. Amplifier. The A.C. amplifier is a voltage amplifi- 
cation stage based on valve Ny (6H1M) (Pig.29). The magnetio 
amplifier output sends voltage to potentiometer R. intended 
to adjust the relay sensitivity. 

Capacitor C) compensates for the phase shifts of the 
uaa ae pane and ena a the higher 

_ to one of the grids of ei eis aca 2 ae 
4 10° amplification of the 


the A.C. One triode of valve I is used in each channel of 
the electron relay to amplify A.C. 


Resistor Ry is the anode load of valve Ny. 


2 
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' Resistor Ry and oapacitor C., deliver the automatio bias | 
voltage to the grid of valve Ny. This voltage ensures 
functioning of the valve along the straight portion of its 
oharacteristio. | 

Both triodes of valve Iy are fed with voltage from the 
‘full-wave reotifier based on valve i, (6l4I1), 7 

‘When A.C. voltage is delivered to the @vid of valve ; 
the valve anode ourrent changes bringing about a respective 
ohange of voltage across the anode. From the valve angde, 
the amplified voltage is fed to the grids of phase~sensitive 
reotifier Ilo through capacitor Cy. 

Phase-Yensitive Rectifier is a twin triode, type 6Hill: 
the grids of its both halves receive the signal from the 
preceding stage (valve Jl_). The anodes of valve Io are fod 
with A.C. vo.cage from the step-up winding of the power 
transformer ‘p-3 though the differential windings of 

relay Pie 

When there is no signal across the valve grids, every 
triode of alve Io passes ourrent pulses of the same value. 
Flowing -.ong the windings of polarized relay Pye thessa 
pulses ‘ve smoothed by capacitors Cy and Css every winding 
inducl.ig equal opposite directed magnetic fluxes. In this 
Chassy “1e armature of relay Py stands in the middle posi~ 
vion. the phase of A.C. voltage applied to the grids of the 
phas:-sensitive rectifier coincides with the phase of the 
voltage aorosas one of the anodes of the valve and opposes 
‘ne phase of the voltage across the other anode, depending 
on the direction of the current flowing along control wind« 
ing 7. The ourrent across the triode with the same phases 
of the anode and grid voltages increases, and that across 
the other triode, decreases. Relay Py functions due to the 
difference in magnetio fluxes. 

Vibration Amplifier is three-position polarized relay Py 
(P9 - Assy 41) with four windings. Two of them Coontrol 
windings) are connected to the anode otrouits of valve I> 
as desoribed above, the other two (feedback windings) sup- 
plying ourrent by the contacts of the relay in question. 

The feedback windings oreate vibration oonditions for 


relay P,- The vibration conditions are oreated in the 
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following way: the relay operates aotuated by the current 
flowing through one of the windings connected to the anodeg 
of valve I, and the respective oontaota of the relay ologe 
to send ourrent through resistor Re or Rig and through one 
of the feedback windings. 
The ampere-turns of the feedbaok windings oppose the 
ampere-turns of the main winding that makes the relay operate 
‘The intensity of the ourrent in the feedback winding 7 
grows to exceed the magnetic flux of the main winding, and 
the relay contacts break. This involves breaking of the 
. feedback winding circuit, while the ampere=turns of the main 
winding keep operating. As a result, the relay operates again 
_ to oreate vibration conditions for operation of relay Pie 
The time the relay contacts are closed ig proportional 
to the intensity of the current flowing through the relay 
control winding. Consequently, the effective ourrent, flow- 
ing through contacts, is proportional to the current, flow 
ing through the control winding, which, in turn, is propor 
tional to the input signal. These contacts feed the current 
to one of the windings of the reversible eleotromagnetio 
clutch whose power is proportional to the input signal 
_. (the proportion is not exact due to non~linearity of the 
electron relay circuit components). When the relay contacts 
are closed, the voltage passes through resistor Ro or Ry 


* 
Se ere ee 


~ 


Loot ee os 


. 
ys Te nn ie te 


—— 


(Fig.28) to one of the halves of negative feedback winding 9, 
depending on those relay oontacts which are olosed. 


Follow-Up Drive comprises electron relay PJ and reversible 
eleotromagnetio clutch 2PT=200. 

The negative feedback of the tachogenerator of the 
reversible electromagnetio clutch 2PT-200 49 m 
smooth and steady follow-up. 

The signal of the negative feedback is fed to the input 
of A.C. amplifier valve dy through transformer Tp—4. When 
the follow-up drive functions, D.C, Signal appearing due 
to the potentiometer bridge mismatch ig fed to the electron 
relay input. The electron relay output sends the anplified 
Signal to the coil of olutoh 2PT 200 causing the latter to 
operate. As the follow-up process starts, the 
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_ generator (IP yields the negative feedback signal. Thi 
signal opposes the phase of the Signal paseing pe ie 
magnetio amplifier to the A.C. amplifier grid to et th 
latter signal by the value proportional to the ithe * 
speed so that the ourrent aocrogs the eleotron relay ca $ 
decreases enough to disconneot clutch 2PT-200 before ey | 
mismatch has been followed up» The shaft of olutoh 2PI=200 
decelerates, and the negative feedback Bignal decrease | 
The total signal on the 6rid of valve J, inoreases to j 
Olutch 2PT-200 to Operate again. As soon as the eo 
speed slightly increases, olutoh 2PT=200 ig ious 
again. The intermittent follow-up prooess will oontinue - 
until the mismatoh has been followed up, the follow~up 
speed gradually ooming down. 

This is the way to obtain the smooth follow-up of the 
drive maintaining the system highly sensitive and witiions 
self-osoillations. , 

Fig.28 shows the diagram of one channel of the electron 
relay together with clutch 2PT~200. 

A number of cirouit components is not show in the 
diagram (e.g. rectifier, filament cirouits, eto.). The 
detailed diagram of the eleotron relay is show in Fig.29, 

The electron relay circuit is fed with the following 
voltages: 


27 V “10% of D.C.; 
2c V of stabilized ).C.; 
115 Vv = 5%, 400 o.p.8. =5% of one-phase A.C. 

The A.C. voltage is fed to power transformer Tp-3. Conneot= 
ed to one of the transformer Secondary windings are diagonals 
of the magnetic amplifier bridges. The power transformer Tp~3 
Supplies voltage to the voltage amplifier valve J throwch 
the reotifier using valve Jy, The transformer siento. 
Voltage to valves J, and 1, and to the filament oirouitse o: 
valves IL, Io, Izy My 

22 V of stabilized D.C. are fed to magnetizing windings 5, 
6 and correction winding 8 of the magnetio amplifiers. 

The oircuit of feedback winding 9 of the magnetio ampli- 
fier is fod with 27 V D.C. through the contacts of relays P, 


and P, (vibration amplifier). 
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Connected in parallel with the control windings are 
selenium reotifiers CB, and CB, whioh pass 4 part of the OUT 
rent when the current exoeeds 20 pA (the mismatohing signal 
being too great) +o avoid the saturation of the magnetic | 
amplifier. 


5. ALTITUDE UNIT 
The sight automatically computes the altitude by means 


of the aneroid oapaules of unit BJ-28 (BJ-20). 


The travel of tho aneroid oapsules driven by the potentig- 
meter follow-up system is converted into an angle of turn of 
the sliders of potentiometers No and Ny introducing the value 
of the altitude function into the ballistio bridge (Figs 30. 
and 127). 

Eleotric motor JMJ-0.5 of the follow-up system ia linked 
with the oontaot disco, altitude scale and brushes of the 
altitude transmitting potentiometers by means of the reduction 


‘unit. The contact diso has two slip half~rings insulated from 


each other. : 
The oontrol winding of eleotric motor JUJ-0.5 is fed 
from the winding of transformer TPelsty7 through contacts Kir 


(moving off the aneroid capsules), one of the slip half~rings 
and limit switch RB 4 (KB, 4). Capacitor C., shifts the voltage 
phase in the exoitation winding through 90° relative to the 
voltage in the control Winding. This shift is necessary for 
operation of the induction motor. Capsoitor C. improves the 
operation of the induction motor when ohanging over 

contacts KB. 


Contacts AB 4 and KB 0 disconnect the motor when the 


, altitude roaches its extreme values thug protecting the 


meohanism from damage. 


The altitude, 
e,ohanging, contact KB Olears the insulated 


portion tu energize the winding of transformer TP] 
IIL 


and the oleotrio motor control Winding via the Blip half-ring 
= cas of the contacts KB., (KB,5). The electric motor 
s..rts rotating to set in motion diso 6 with Slip half—rings, 
scale 1 and the brushes of altitude tranamitting potentio- | 


moters 4 through the reduction unit. : 
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The eleotrio motor supply oirovnit is assembled so that 
the diso rotates in the direction required for bringing its 
dnsulated portion opposite contact KB_. Once the insulated 
portion of the diso has oome opposite the contact KR | 
the diso stops rotating, the eleotrio motor supply seeaae 
opens, and the system comes to standstill. : 


‘Thus, the transmitting potentiometers keep following up 
the altitude sent by the aneroid vapsules. 


Data of eleotrio motor, type WM-0.5: rotation speed 
under no—load oonditions;: 

at T within +20°C to +5°C ......... at leaat 13,000 ‘r.p.m 

Rotation speed under 3 BT-ome load 

moment CO CHT OCH HEHE EEE Ded Oo O Cee OE Oe > 7500 PepeMe 

Starting Voltage: 

+.,0 
at t a ee Cooaererecceccrsecosoeoce LOt exceeding 0.4 V 
at t ns ~60 C eereeeoeersoeseeeeescoeaees 0.8 V 

Transformer Tp~l1 18 connected to 115 V, 400 o.p.s. 

The electric motor exoitation winding is connected to the 
Winding of transformer Tp-lry producing 35 V3; the control 
winding ~ to one of the half-windings of the transform 
er Tpelisy yielding 14 V each. The veltages in these half- 
Windings are phase~shifted through 180°, 

Unit BU-28 is rated for operation up to 30-lm. altitude. 

All the above components are arranged in the altitude 
unit. 


6. VOLTAGE REGULATOR CH-4 


Voltage regulator CH-4 is intended to regulate the D.0. 
voltage applied to sight ACII-SHI. It stabilises 22 ¥ 
directly across the load with an acouracy of £0.3 Ve 

The voltage regulation keeps sccurate when: 

(a) input voltage changes within 27 V 210%; 

(b) the load ourrent changes within 1 = 3 A; 

(c) air temperature changes from ~60°C to +50°C; 

(a) acceleration vibration reaches 3 g. 


Note: Change of the output voltage up to 10.5 V is 
admissible under t » ~60°. 
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The voltage regulator comprises coarse (static) sand fine 
(astatio) adjustment units regulating the output voltage by 
changing the resistance of the oarbon pile of the regulator, 
The regulator is connected in series with the load.-It is | 
sensitive to the difference between the input and stabilized | 
voltages. | 

The output voltage is roughly adjusted by the oarbon-pilg | 
regulator (winding K,, the oarbon pile and special mechanisa), | 

The fine (astatio) adjustment is done by the oirouit 
which feeds ourrent of the required value to the additional | 
winding of the eleotromagnet of the carbon-pile a 

The pressure applied to the oarbon pile additionally | 
changes bringing the deviated output voltage to its rated | 

{ 


value. 
A. Ciroutt Diagram 


Cirouit diagram of the voltage regulator is shown 
in Fig.3l. : 

The input voltage (27 V =10%) is applied to terminalis 1' 
and 2' of the regulator connector. This voltage is consumed 
direotly by series~connected filaments of two electron 
valves Il, and Jl,, type 1311M (1311C), | 

The input voltage is also fed to anode oilrouits of 
valves Ny and J, conneoted in parallel with the additional 
winding k, of the oarbon-pile regulator. 

For checking the regulator operation and wear degree 
of the regulator oarbon discos without interfering with the 
wiring, wire 03 is brought out to terminal 7' of the plug 
connector. Wires 01 and 03 are connected direotly in the 
oonnector of the cable running to the regulator. 

The output voltage is taken off oonnector temninals 3! 
and 2', wire 2 being common both for the input and output 

' OLrouits. 

The output voltage is generated by absorbing a portion 
of the input voltage across the oarbon pile oonneoted 
between terminals 1° and 3° of the oonneotor. Capscit- 
ors 04, by-passing the carbon pile are mounted for 
damping the voltage oscillations. 
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The output voltage (voltage across wires 1 and 2) is 


ee eee 

Cathodes of valves 1, and J, are connected to the voltage 
divider (wire 174) for oreating negative bias on the valve 
control grids. 

As the consumers require that the voltage delivered to them 
should be maintained constant, the oirouit oomponents 
determining the stabilization acouracy receive the voltage 
directly from the regulator output via wires 183 and 184 
brought out to terminals 4' and 5' of the connector, This 
connection keeps the voltage stabilized free from the affect 
of the voltage drop in wires 1 and 2 depending upon the load 
ourrent. | 

Resistor Ri 39 = 1.7 ohms 71% is intended to keep the 
output stabilized voltage within 22 70.3 y depending on the 
length of the mounting set. The resistor is made of copper 
and arranged in the sight head next to the gyro unit. Thus, 
resistor Bi 39 ensures change of the output stabilized voltage 
as dependent on the temperature inside the sight head. 

The voltage regulator uses a sensing unit. Its functioning 
is based on comparing the magnetomotive forces of the per 
manent magnet and of the eleotrio magnet ensuring the 
required precision of the voltage regulation. 

The sensing element (marked in dash~lines in Fig.31) ia 
& voltage mignetoeleotric relay specially designed for the 
purpose. It oomprises permanent magnet My eleotromagnet Ky 
and movab).e frame Poy carrying middle contaot KEP, .¢ 

Magnetcmotive foroes of electromagnet Ky and of per- 
manent r/ignet M are subtracted from each other. The movabie 
frane P50 whose winding passes the ourrent is placed in the 
gap of the magnetio cirouit formed by permanent magnet M 
and eleotromagnet Kye It 4s held in the intermediate position 
by spiral springs delivering the ourrent to the frame and to 
middle contact EHP 49¢ 

Bleotormagnet K, conneoted in series with heat—oompensat= 
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ing resistor Rj 36 Tecelves the stabilised voltage brought 
by wires 183 and 184. This voltage is also fed to frame p 

Movable frame Poo of the sensing unit compares the 
stabilized voltage (transformed by eleotromagnet K., into 
magnetomotive force of permanent magnet M whioh sieeas ag 
a reference. 

The syetem 1s designed so that when the voltage Btablliszes 
has its rated value, the magnetomotive forces of permanent 
magnet M and electromagnet Ky are equal but run in the 
opposite directions, hence,the frame does not pass the 
magnetio flux. In case the voltage stabilized differs frou 
the rated value, the difference of the magnetomotive 
foroes of the permanent magnet and of the electromagnet 
oreates the different magnetio flux which flows through the 
frame to affeot its magnetio field and to tur the frame. 

In this event, contact KEP 49 mounted on the frane oloses with 
one of the fixed oontacts. 

Cut into the oirouits of the three contacts KHP.9 are 
limiter resistors By 33) Ri 349 Ry 35 mounted inside the sense 
ing units. 

These resistors limit the charge—discharge ourrent of | 
capacitor C3) and determine the ohange speed of its oharge. 
Resistor Ry 33 is also a proteotive resistor designed to 
keep the frame springs against blowing out when they 
acolidentally oontaot each other upon sharp jerks. 

Capacitor Car is connected to the oirouit between the 
plus of the voltage stabilised (wire 183) and the control 
grids of the electron valves. This conneotion of the 
capacitor, when the voltage soross the control grids depends 
directly upon the value of the current stabilized acoelerat- 
es the stabilization process and prevents the automatio 
oscillations appearing in the regulation oLrouit due to 
introduction of the negative feedback. 

The main ooil K, of the oarbon-pile regulator eleotro= 
magnet oonsumes the stabilized voltage via wires 183 and 
and 184 and damping resistor Ry 30° 


20° 


™~ 
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B. Voltage Stabilisation Process | 


When changing the input voltage or the load, the process 
of stabilizing the output voltage Passes two stages: rough 
and fine stadilization. = 

The rough (static) stabilisation is done by the oarbon= 
pile regulator. : 

When the voltage regulator operates, the sum of forces 
applied to the armature of the oarbon=pile regulator 
eleotromagnet under the set conditions is nil, Change of the 
input voltage or of the load brings about change of the 
output voltage and, hence, the number of anpere-turns of 
winding K,5 the equilibrium of forces applied to the 
armature no longer exists. The resultant foroe of the 
springs, and the pulling foroe of the electromagnet shift 
the armature restoring the equilibrium of foroeg applied 
to it. The armature travels to change the pressure exerted 
on the carbon pile, bringing about change of its resistance 
and, consequently, its output voltage. Rough stabilization 
of the voltage is obtained when the forces applied to the 
armature are balanced. The feedback (capacitor C., ) 
accelerates the voltage stabilization prooess ae 
the stabilization accuracy. . | 

The fine (astatic) stabilization of the voltage is done 
by the sensing unit whose contacts charge or discharge 
capacitor C55 therby changing the potential across the 
control grids of the valves and the ourrent in the addi~ 
eee ie ae regulator electromagnet. 

esistance of the oarbon pile 
and, thereby, the voltage stabilized. Once the voltage has 
reached its rated value, the charge of capacitor ¢ 1 Stops: 
Changing due to opening of the sensing unit seatacts KEP e 

Under steady Operating conditions (the input voltage and 
the load ourrent being constant), the funotioning of the 
regulator depends on the ourrent across the valve grids and 
on the leak resistor of capacitor Coe The output voltage 
regularly changes (within “0.3 Vas from the rated value) 
as capacitor C., gets gradually discharged through ite owm 








50X1-HUM 


| _.._____ SECRET 
: NO FOREIGN DISSEM rn ee nee rare 





Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001700230001-9 | 


Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001700230001-9 


SECRET 
NO FOREIGN DISSEM 





anes 60 Sat 50X1-HUM 


leak resistor and then charged through the sensing unit, 
This phenomenon is also observed when gradually oharging 
capacitor C5) by the valve grid ourrent and discharging 4+ 
to the sensing unit. 


7. PARAMETER AUTOMATIC FOLLOW-UP SYSTEM 


The electrical computing systems of the sight are D.c. 
potentiometrio bridge oirouits, with electron relays used 
as sensitive units, and reversible elaotromagnatio Olutohes, 

as follow-up units. 

Prior to proceeding to the desoription of eleotrival 
computing bridge oirouits of the sight, the prinoiple of th 
automatio follow-up must be explained. 

The automatio follow-up system inoludes: transmitting 
potentiometer I] (Fig.32), receiving potentiometer III, 
sensitive unit amplifying mismatch signals of the electron 
relay f9, and slave mechanism (eleotromagnetio reversible 
olutch 2PT-200). 

Pot:mtiometers (voltage dividers) are units comprised 
of ar. ohmic resistor made of wire having high resistivity. 
Any portion of the voltage delivered to the enda of this 
resistor may be taken off the potentiometer by means of the 
ms/ing brush (slider). 

Potentiometers [I] and Ill are similar in design, the 
only difference being limit ewitohes of potentiometer Ill] 
which de-energize the electrical Oirouit of the elecitro- 

_ *Magneotio reversible clutch when the potentiometer brish 
moves to its extreme positions. Adjusting resistors aro 
employed to adjust the eleotrioal oircuits to the desirable 
parameter setting. 
ceteaat o - follon—up drives are reversible 
‘is provided with two a ean —— eae 
on armature 11 with the tae a en ae 
rain if oe te fo soem to the left and 
ies sates Gites ae ang by the eleotrioc motor. 
each gear facing the armature . er, the butt surface of 

eing used to engage the 
latter. Two cork rings are Glued to the diso to ensure 
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reliable engagement. The rotation is imparted to the oluteh 
axle by the armature only provided 1% hag engaged one of the 
gears. The armature oan slide along the olutoh shaft in the 
_ spline lugs. When the electromagnetic ooils are de-energized, 
the clutch armature and the gears are disengaged. 

The ourrent flowing through one of the coils presses the 
armature to the respective gear rotating the axle. The 
sense of rotation depends on the oo4) passing the currant. 
The axle transmits motion to the slider of the receiving 
potentiometer. 

The duraluminium sleeve seoured to axle 1 serves as an 
armature of the tachogenerator. The armature rotates in the 

. magnetio field oreated by the tachogenerator exoitation 
winding. | 

The latter comsumes 400 o.p.s. voltage regulated within 0 
to 6.3 V. 

The secondary winding of the tachogenerator yields tho 
voltage with the phase dependent upon the sense of the 
eleotromagnetio reversible clutch axle rotation, and the 
amplitude, upon its speed. This voltage is used as negative 
feedback of the follow-up drive. 

Both windings of the generator are arranged on the stator. 
When the system operates, the transmitting potentiometer I] 
feeds voltage Uy proportional to a certain value and 
compared with the voltage taken off the receiving 
potentiometer [lll.Voltage difference appearing when the 
above voltages have different values is indicative of 
mismatch signal. In this instance, the eleotron relay winding 
will pase the current whose direotion and value are 
determined by the difference of voltages Uz and Up. 

The amplified mismatch signal governs the polarized relay 
accommodated in the eleotron relay PJ, The polarized relay 
closes the circuit of one coil of electromagnetio | 
clutch 2PT-200, the armature being attracted to the. 
corresponding gear. The axle of the reversible clutch receives 
rotation and the slider of the receiving potentiometer [il 
moves to equalize Uy of the transmitting potentiometer 
and U;, . of the receiving potentiometer. 
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S. AUTOMATIC INTRODUCTION OF RANGE 


When. the range is introduced automatioally, the Padar | 
ranging unit sends voltage UE proportional to the range ; 
the target. 

The ranges yielded by the radar Tanging unit and by the 
outerbase optical range finder are followed up by the Bans 
receiving potentiometer M4 included into the bridge ™ 
ofrouit (Pig.34). 

The brush of potentiometer N44 travels through an éngle 

. proportional to A. Sliding together with the brush of 
potentiometer Ny4 are brushes of transmitting potentic- 
meters [4 andl included into the ballistic bridge, the 
brush of potentiometer lag inoluded into the Bight tins 
oirole bridge, and the brush of potentiometer [I aaa 
into the dfrouit of the range indiLoator, i 

When taking the range by the radar renging unit the 

- Peceiving branch of the range bridge uses the tetas 
voltage U5 fed from the radar ranging unit through relay 
niche Pens: The circuit of the bridge makes it possible 

° = — ranging units, type CP-5 or CP]~SUK (KBAHT), 

ranging units have different initial voltages 

of the range and different gradients < ohanges of the 
Voltage per lem. range. The bridge resistors are chang ‘ 
a to obtain different Voltages of the initial 
—. (Ay = 200 m.) ana different gradients corresponding 
oe type of radar ranging unit employed. : 
a aa output voltage of the CPI-S (Base~6) 
jabee a ne radar range finders is in & reverse 
Became arget range. When the Bight 19 operating 

on with the CP]I-5 and CP~SUKKRAHT) radar 
uma ae the elements of its receiving branch are 
’ the way different trom that of the sight 

perating together with other range finders, as in 
ae Tange finders CPI-5 ang CPI-Sux the aca 
_ = —— 48 @ diminishing (eubsiding) one, 
“ : ase Of range, voltage Uy decreases, 
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When ranging unit seleotor Ikp-1 is set to the PIS | 

or CPI~-5uK (XBAHT) position, the polarity of the res 

voltage in the range receiving branch Sabaatoeon erence | 
Seleotor [xp-2 ensures voltage polarity 


a 
input of PO4_>, thus maintaining the direotion of the follow. 


up. The position of selector Ixp-2 sh 
ould | 
position of selector Ikp-1, | correspond to the 


When the sight operates in conjunction with the CPZ-S 
. galore (KBAET) radar range finders, tha initia voltage 
at J « me is ensured by Conneoting resistors R.. ani Boe 
to My 4 olrouit. | ae . 

Resistors Ros Roos Bo3: and Ro 
gradient of the voltage, the 
comprised of resistors N44 
voltage. 

Designations in Fig.34 mean: 












7 set the required 
middle portion of the bridge 
Boggs Rog having required rated 



















Us4 ~ receiving potentiometer; 
Roy to Bons ~ fixed resistors; 
Rog 
Ro93 ~ resistor for matohing the sight i 
input and the radar ranging unit 
output; 
Rog - adjusting resistor} 
; P24 _» - electron relay; | 
8-19 Fp_os ~ contacts of relay Pa (lock~-on " 
Fon3? Poigs relay); 7 
Fe5 J 


sie Ixp=1, Mp-2 ~ radar ranging unit type seleotora. 
7 Tadar ranging unit ig oonnected to the sight by a 
ans of the RADAR ~ OPTICS (PAO — ONTUKA)switch mounted . 
On the sight head braoket. 


When the switch ig set to RADAR (PAQUO), . 
the radar ranging unit receives the high voltage. In this 
lnstanoe, neon lamp Ji9 on the sight head bracket goes on 
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to indicate the high voltage available in the radar y 
unit. — me 
When the radar ranging unit has looked on the target 

wire 170 of the aight connected to the lock-on Olronit o 
the radar ranging unit receives the voltage of =27 y, The 
application of voltage is indicated by 6reen warning lanp] 
(mounted on the sight head) whioh in thie instance goes on 
and relay P, 1s energized. 
Th 
@ oontacts of relay P, change the range bridge over fop 
reception of the range supplied by the radar ranging unit 
Contacts Po3 send the voltage Uy proportional to the range 
to the target to eleotron relay PO4 2° Then, oontaocta P 
; | 
pply reference voltage Uy to the receiving branch of the 
bridge, the voltage ooming from the radar ranging unit along 
wires 152 and 158. 
If the range, the sight follows up, difvers from the 


range measured by the radar ranging unit, the voltage aoross 
Slider of potentiometer Ila 4 differs from voltage U_, 


Blectron relay PO4_9 recelves the mismatoh signal trans- 
mitted as a differmoe of the two voltages. By means of the 
polarized relay contacts, eleotron relay P9 energizes 
the appropriate winding of the reversible ae 2PT=200 
(PT) whose axle shifts the brush of potentiometer ]] 

till the voltage across this brush comes to equal dig 
Voltage delivered by the radar ranging unit. In thig event 
potentiometer | Il44 yields the followed-up range ene 


ing to the range measured by the radar ranging unit. 


Potentd4omoet 
a. "4 follows up all changes of the range. 
oo 093 *8 Conneoted in series with the winding of 
a ovron relay. It improves the smoothness of the 
G@ operation and inoreases the input resistanoe for the 
radar ranging unit. 
Potentiometer [| 
41’ Tesistors R,1, Ro, R Ro, are 
mounted in the computer; souiatare a a % 
91 93° 95" “96, 


selector [Ixp, relays P. and 
| M11 are : . 
control box. = a 
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Blectron relay PJ4.9, reversible olutch PIn 
seleotor IInp-2 and electrio motor My are mounted in the 


computer. The eleotrio motor used is of JP-3.5if type, and 
relay Py of PC-13-10 type. 


9. MANUAL INTRODUCTION OF RANGE 


Receiving potentiometer [,4 changed over acoording to the 
Diagram in FPig.34 follows up the range introduced into the 
sight manually in the same way as in the oase of automatio 
{ntroduoti on. 

| When there is no voltage aoross relay P, (which happens 

| when the radar ranging unit fails to look on the target or 
when the sight is changed over to receive the range from the 
optical range finder), contacts Py_s of relay P, change the 
range bridge cirouit over for 27 V supply, contacts Pa 
connect relay P34_2 to the slider of transmitting potentio— 
meter [1,45 intended for manual introduotion of the range, 
and contaots Pay Pais Po_» short the olrouit of 
resistors Roy» Roos Ro3° 


The brush of potentiometer [45 is linked up with the 
handle of the throttle control. The latter is turned to move 
the brush of potentiometer I49 and to produce the mismatoh 
signal (voltage difference between the brushes of potentio- 
me ers ly and Ilyo)sent to electron relay P93, ,. 

Electron relay P9 cuts in the appropriate winding of 
clutch 2Pt-200 (PT,) “Via the contacts of the polarized 
relay. The axle of the eleotromagnetio reversible olutoh 
moves the brush of potentiometer 44 until the difference 
between the brushes of potentiometers N44 and II40 is nil. 

The slider of trensmitting potentiometer lag of the | 
reticle oirole bridge is rigidly connected with the slider 
of potentiometer Il44 and also turns in proportion with the 
range, changing the diameter of the reticle oirole. Reoeiv= 
ing potentiometer N44 follows up the range oorreotly when 
the target is properly framed by the retiole oirole. The 
pilot keeps the target framed rotating the handle of the 
throttle control. SECRET 
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When framing the target by the retiole oirole, the 
oifrole diameter (in angular units) is determined by the 
formula: . oe 

: a : 0.966 (27) 


where: 


y= initial range to targets 
0.966 ~ coefficient corresponding to aspeot angle 1/4, 
The sight has a device which computes "d" value using 
relation (27) and transmits it to the mechanism forming the 
reticle cirole. 
Relation (27) is solved by means of the eleotrical 
bridge shown in Fig.35. The bridge is supplied with sta 
' phlized 22 V. : 
NY ~ transmitting potentiometer introducing range As 
4, ~ transmitting potentiometer introducing base 3B} 
Neo receiving potentiometer following up the retiole 
oirole diameter "d"3 


BF BP ws YE hh CU TE.hlUCUcEKETLUCT!R 


B~ baso (target wingspan); 


R160, 


Hoo. 
B31 
Rou 


9 
ie fixed and adjusting resistors. 


The bridge comprises a transmitting branoh inoluding 
potentiometers I[l44 and Ilq¢ and a receiving branch inoludig | 
potentiometer Ilys, and resistor R19° The resistance of 
potentiometer [l4, inoluded into the bridge ocirouit 19 
proportional to the target wingspan to be set. The total 
resistance of potentiometer Iiyg and resistor R310 16 
proportional to the range introduced. 

The reticle cirole diameter is followed up by receiving 
potentiometer lass the angle of its brush tur being 
proportional to the diameter of the olrole corresponding 
to the base set and to the range introduced. The adjusting 
resistor R51 ensures total resistance of potentiometer Dy 
and resistor R51 proportional to the cirole diameter. 
Adjusting resistor B60 matches the coefficients of 
resistances and Voltages of the bridge branches. 
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If the retiole oirole diameter does not meet the B 
and |, values introduced, relay PBo.4 passes the voltage 
to out in one of the windings of eleotromagnetio reversible 
olutoh 2P2-200 (Pfx). The olutoh axle shifts the light tube 
of the range mechanism; in this event, the reticle cirole 
diameter ohanges and the brush of receiving potentiometer 
turns proportionally to the oircle diameter. The oirole ig 
followed up until the winding of relay PO4_9 is de-~energized, 
4.6. until the diameter of the oirole meets values B 
and Ji) introduced. | 

Turning the handle of the throttle control (the slider of 
potentiometer Ny >) and Keeping the target framed by the 
retiole oircle, the pilot introduces the range into the 
Bight. 

Resistor R4, and potentiometer ll,, form the transmitting 
branch of the bridge when following up the oirole in poste 
tion FIXED (HEMOJ.) The circle is changed by potentio- 
meter [l4,. This branch is connected by contact Poss with 
the gyro caged. 

Potentiometers [114 and [lq5,resistors Ro14 and Rygg are 
mounted in the sight head; potentiometer [lq¢ 18 mounted in 
the computer; electron relay P95W4 - in the relay with the 
base plate; resistor Roo) - in the control box; eleotro- 
magnetic reversible clutch Pfr - in the sight head. 

The clutch is actuated by the electric motor Ma, 
type JIT-6, arranged in the sight head. 


10. RANGE INDICATION CIRCUIT 


’ 
> . 


a 
ie we Ne ewe ae ee, 
+ en ee 2 Qe a ee 


The bracket of the sight head mounts an indicator of 
range I, (voltmeter of M-63 type) showing the pilot the 
range to the target introduced by the radar ranging unit or 
manually by the range handle on the throttle control. 

The voltmeter scale is graduated in hundreds of metres 
from 0 to 2000 nm. 

Fed from the slider of potentiometer [ly to the volt- 
meter is voltage proportional to the range. The alider of 
this potentiometer moves simultaneously with the slider of 


the range bridge receiving potentiometer Lage ! 
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Resistor r 6 connected in series with potentiometer J] 
is intended for oreating on the slider of potentiometer 7 
the voltages proportional to the ranges the oomputer follow, 
up. Potentiometer Ily7 and resistor rj, sre arranged in the 
sight computer. 

Resistor Tig mounted in the voltmeter housing is intended 
to ensure the operation of the voltmeter within 0 =~ 22 ¥ 


neasurement range. 
31. INDICATED TIMS FOLLOW-UP SYSTEM 


Sight ACI-SH], employs the same formula of time T for 
all types of rockets and shells: 


T= A+ @ (Ty)-£(H) 
where? | 
Y (J,,) ~ function of initial range; 
f (H)- function of height} 
A - coefficient; 
I — indicated time computed by the sight 
of design in question ~ funotion of 
time q 


‘oefzioient A and values » (7) and f(H) are different 
for every shell/rooket. 

Refer to Seotion 2 of Chapter 3 of the present Manual 
for fo,,oulas of time T for different rockets and shells. 
The vsllistio bridge is intended for determining T by 
fo. wila (26). 

To simplify the electrical Olroult computing the expres- 
gion for time T, the functions of the range and height are 
expressed for cannon by. linear relations dependent upon 
mean functions Yop (7) and £44)» Due to this simplifios- 
tion the electrical bridge may be provided witb oommon 
potentiometers for these oannon to introduce funo- 
tions 
rie Yop ne. and | the change-over to the linear 

_Tunotions 9 (1p) and f(H) depentent upon them being done 
by means of change-over resistors. Rookets require speoial 
mean a 
oe T4)(F) and 9, (H,) and common potentiometers 
uoing them. The required funotions of every 
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shell/rocket are ohanged by means of change-over resistors, 
arranged in the ballistic wnit, 

Described below in the cirouit of the time follow-up 
ballistioal bridge (Fig.36). 

The ballistical bridge cirouit hag two channels to fol- 
low up time Ts: one channel — for cannon, the other channel = 
for rooket launchers. The channels are changed over by 
ae PORN BORS Poshh Pauvit Spa Py ai Poway Py ig P3-6? 

nging to relays P. and Pos which are out in by the — 
Bight funotion switohes. 

See, how time T is followed up for rocket launchers. { 
is evident that relay P, should be energized to actuate the 
appropriate circuits. The bridge in question 1s comprised of 
several branohos. The transmitting branch (branch of the 
range) inoludes transmitting potentiometer ll, conneoted 
according to the rcsistor diagram. Its slider ig mechanically 
connected to potentioneter [],, following up the range. 

The slide: of potentiometer Il moves proportionally to 
range A Functional potentiometer Ic computes op (fy) 
for roclr to, change-over to y (5) for projectiles being: 
done by cennecting the proper ballistic resistor into the 
voltage iivider circuit. | 

T.. voltage divider branch includes changeable 
re, utors R3, and Ro¢. The bridge diagonal (branch of 
a. vitude) comprises transmitting potentiometer liz whose 
siider moves in proportion with the flight altitude. 
‘unctional potentiometer lx computes f (Hi) for rockets, 
change-over to £(H) for each projectile Bein done by 
connecting changeable ballistic resistors to the oirculit 
of potentiometer [I_. 

The receiving branch of the bridge is made up of receiv 
Ing, potentiometer lq Whose slider noves in proportion with 
time T. Coefficiont A for various types of projectiles is 
Computed by using changeable resistors in the circuit of 
potentioneter I]. 

Thus, the slider of potentiometer lg moves proportional= 
ly to range No and the slider of potentiometer Iz~ propor 
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tionally to altitude H. The slider of potentiometer II 
moves to change the value and direction of the ourrent ig 
the bridge diagonal (branch of altitude) proportionally tg 
funotion 9(]]_).At the same time, the slider of potentio~ 
meter Ts yields voltage U, whioh is a product of the current 
flowing along the bridge diagonal wultiplied by the 
resistance between the slider of potentiometer Iz and the 


voltage divider which is proportional to funotion f(H). 
Hence, voltage Us anounts tos 


Us = S+o(A ) tH) 
Potentiometer [ly is a follow-up potentiometer of the 
ballistic bridge. Its slider moves proportionally +o T, ani 


voltage U; aoross the slider changes proportionally to 
value T = Ag 


Ses ease a ee sree 
-_— : oii - 


= NA ee 


U, = ¢ (PA). 


—_—— 
le ome 


The wires running from the sliders of potentiometers ily 
and [13 are conneoted to the input of the electron 
relay P94.4. If the indicated time differs from values Ag 
and H introduced, voltage U, is not equal to voltage U.. The 
voltage difference is sent to the electron relay P3424, whieh 
funotions to close one of the windings of the reversible 
Olutch 2PT~200 (PLp)» whose axle is mechanioally linked with 
the slider of potentiometer Hy. The slider of potentio- 
meter lly turns until UL = U, covering angle proportional to 
time T. The axle of the slider of potentiometer Il, carries 
the sliders of the time transmitting potentiometers, I. veins 
potentiometer of the prediction oirouit, lg and Ilg ~ those of 
the oirouit computing additional angles. | 

Sight ACH-5HX employs two potentiometers for introduc~ 
ing y(]_) relations: potentiometer ll, serving for cannon, 
and potentiometer [l. ~ for rocket launohers. Their sliders 
are mechanioally linked with slider ly4 following up the 
range, and move proportionally to the range. 

Function f(H) 1s also reproduced by two potentionetera 0) 


and [lz whose sliders are moving proportionally to the flight 


ete ete 
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| | 50X1-HUM } I 
Yor cannon, time T is followed up in the same way. As : 
sight ACI-5HI is designed to be used with one cannon, | " 
type HP=30, the ballistio resistors of the Oirovits, which: , 
follow up time T for oannon, are arranged just in the control 
doxe | -_ 
Resistors connected to the cirouit of potentioneters Do 
or Il, from the side of the voltage divider are propor- 
tional to the minimum value of the altitude funotion for 
every ballistic oharacteristio, Resistors connected frou I 
the side of potentiometers fl, , IIc maintain the rated | "] 
resistance of the bridge diagonal required for matching the 
resistance and voltage ocharacteristios in the bridge. - iE 
\ 


















Adjusting resistors Ry. ~ Bio» Rog = Rog? Roos Raops 
Ryops Ro = By are intended to obtain the rated resistances 
of the circuit components required. | e 

Resistors Re, Rag, Rigy Rog are fixed ones. 7 

Potentionoters Ny, and II, and resistors Boon? Rous oh 









| 
Rapp! Ra9p are located in the computer, potentioneters Ta | re 
and [lg being arranged in the range unit. ol 
Potentiometers Ilo and [lz and resistors Ry Ryo) Ri 769 1 
Rigs) Roa = Roos are placed in the altitude unit, and | 
potentiometers [ly and resistors Ry = Ro~ dn the computer. — i 
Resistors Boy Ryoy Roos Rayos Ry 63 Rog, Ry6 are hy 
inoorporated in the control box. 


12. INTRODUCTION OF ATTACK AND SLIP ANGLES 


Angles of attack and slip angles dre introduocad into 

the sight by special transmitter JYAC. 
In flight the JYAC vanes are set in line with the air 

stream, i.e. in line with the fighter velocity vector. 
The vanes are meohanically oonneocted with the sliders of the 
potentiometers mounted in the AYAC housing: vertioal vanes 
are linked with transmitting potentiometer Iloq of slip “a 
angles (Fig.127), horizontal vanes = with transmitting : 
potentiometer Nog of angles of attack. The angles through 
whioh the vanes turn in relation to the airoraft axes, are | 
fed into the sight by the potentiometers burshes in the B 
form of voltages proportional to these angles. — I: 
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Sight ACI-SH] may operate in oonjunotion with AYAC-133-g 
and. JIYAC-8u transmitters which are oapable of measuring th, 
attack and slip angles within the following limitas 


=5° >a < +15° 
“he5° > B < +4.5° 
13. CONSTRUCTION OF AIRCRAFT SLIP CORRECTIONS 


Sight ACII-SH] computes correction for airoraft slipping 
only when firing rookets. The correotion is constructed by 
two components: horizontal component (in the wing plane) and 
vertical component (in the plane of airoraft symetry). 

The relationship between the components of the airoraft 
slipping correction is as follows: Be m Aras B, « Ae, 
where a = angle of attack; B - slip angle in the wing plane, 


A. Construction of Aircraft Slip Correction 


Hori vontal Component 


The horizontal component of the airoraft slip correction 
is computed in the sight by means of the sero gyro and in 
the same way as the vertical oomponent of the elevation 
angle. The horizontal poles of the zero gyro Bagnetio aor 
reotion unit are furnished with special coils Kuno whose 
key diagram is shown in Pig.37. These coile axe fed by the 
computing system with the ourrent proportional te sone 

apparent angular speed of slipping: 
wml Lf. 
B OP n 
Pp 
Coils Kung being energized, & correction ourrent, 
g epinpestyen, yeteeoryiecahwce metered 
aneformed by the horizontsl 
additional coils of the main gyro into the enpere-tuins 
of the alroraft slip correction horisontal component causing 
the defleotion of the gyro and line of sight in the 
horisontal plane through angle Bo Slip angle ( is 
introduced into.the oirouit by potentiometer log arranged 
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in the transmitter. 

tter. Time t is introduced into the otrouii 
by potentiometer f5- mechanioally linked with time follow 
up potentioneter 1],. : 

When angle Pp, 18 computed at time T. < 1.5 seo.) errory 
may arise (angle fi, 1s less ‘than the rated angle, and the 
error inoreases with deorease of time). Actually the errors” 
are not high, as, when firing rookets, tine f oan not 
be less 1.5 seo. : P : 

The allowance for A, is made by changeable resistors 
mounted in the ballistic units. The computing olrouit is 
energized via contaots PoW1? Po-3? and Po_3) whioh allows it 
to out off the oirouit of the airoratt slip correction 
horizontal component, with the sight in the PIxED (HENOZ. ) 
position, when firing cannons and during bombing. Adjusting 
resistor R,.¢ is arranged in the sero gyro unit. 


B. Construction of Airorarft Slip Correotion 
Vertical Component 


The vertical component of the airoraft slip correction is 
computed by the sight through turning the plano-parallel 
plate (TIM) , which is inoluded into the sight optioal system 
and provided with a system of automtio follow-up of the 
required angles in the vertical plane. 8. is constructed 
together with the constant portion of the elevation angle 

Vertical component by the formula: 4 on™ Aop & + BY 


eel 


r¢ 
on} be 


where B’ ~ constant portion of the elevation angle vertioal 
component. 

In sight ACI-5H] the vertical component of the air 
oraft slip correction is computed by two ways: 

(1) by introducing the value of the angle of attack from 
the B transmitter; 

(2) by introducing the value of the angle of attack fron 
the altitude unit as a function of altitude H, average speod 
at a given altitude Yop. 4, and average value of overload 
at a given altitude 


<a eee: keer 


: Rr 
er 
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The key cleotrioal diagram for computing the vertioa) 
component of the airoraft slip correction is given 
in Fig.38.. ; 

When firing rookets, with the sight operating dn conjunc. 
tion with the AYAC transmitter, transmitting potentio~ 
meter [lop of the angles of attack is conneoted to the 
transmitting branch of the potentiometrio bridge. 4, is. 
followed up by potentiometer Tas) kinematioally oonneoted 
with the plano-parallel plate whioh receives through elective 
magnetio olutch P-200 the pulse from the mismatching 
amplifier of P9o_0 (electron relay) connected to the 
diagonal of the potentiometrio bridge. The allowance for 

‘ooefficient A, for various projectiles 1s made by changenble 
‘ballistic resistors, connected to the olrouit of potentio- | 
meter [l4g and arranged in the ballistio units. 

Connected to the AYAC -— sigur (AYAC - HPUUET) oftrousi: bet 
ween trans:itting potentiometer Ion and receiving potentio- 
meter [yp is an eleotr:.:al filter (damper) presented by 
link RC. 'he filter is ‘atended to smooth the retiole sharp 
fluotuat:.ons and in t').s way to facilitate sighting. In 
this ‘rs tance the fr. iow-up of angle bs is slowed down by the 
vaivs os Lilter +72 constant + = 4.8 seo. 

The filter oc, sists of capacitors Cros Cig» type 970, 


resistors Baye Royos type WIT, and adjusting resistor Ro205t 


type Cil. 4°”. these elements are arranged in the control 
box. 


When “unction switoh H-RAC is set to the H position, 
altitude unit potentiometer 4g becomes a transmitting 
branch of the potentionmetrio bridge. The centre point of 
potentioneter Lag yields voltage as a funotion of altitude, 
fighter average speed and average overload at a given altituie 
When the altitude changes, the sight continuously follows . 


up the vertical component of the airorarft slip correotion. 
The allowance for various funotions of f(V> pa? 8.) 


for different types of i is made by resistors Boogs 
and changed over by means of selector ‘eps 
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When firing rockets at ground targets, 
pranh of the potentiodstois lids memes & AemnoaL ting 
| dge. The Voltage divider 
is connected by a jumper mounted in the ballistic unis 
(wires 99a and 099a are connected). _ : 
When the sight is changed over to fire oonnon 
contacts Po, energize the voltage divider, siibea 
a Rey yield voltage oorresponding to © | 
Qu} and P,_, connect additio ‘7 


the voltage — 


nal resistors Rao 
and R,. to potentiometer lag: The plano-parallel 

plate (Ill) returns to the sero position, 
oannon, the vertical component of the airo 


raft 61 . 
tion is not computed. ip correo~ 


The sensitivity of the masmatohing amplifier is aieueeat : 


when the sight operates in conjunotion with JYAG trans~ 
mitter, whose Nog potentiometer otrouvit inoludes an 
electrical filter, comprising some resistora. 


When the AYAC transmitter ig switched off, the filter is 7 


de-energized and the mismatohing amplifier sensitivity 
inoreares. To prevent the plano~parallel plate against 
auto=' (brations, the cirouit inoludes ballast resistors R 
Boggs Bog, of MIT type, whioh decrease the sensitivity a 
the f:llow-up system. The potentiometric bridge, which fol- 
lows ip the vertical component of the airoraft slip corrso~ 
tio: is energized through contacts Po3 and P, 3° When the 
eae): operates in the bombing mode of operation, 
re ys Py and Ps are de-energized and the clrouit, which 
f ds Voltage to the bridge, 4s off. In so doing, the plano~ 


‘fvrallel plate may be manually set to the given angle. 


Resistor 
5 Ryo? Bsov Rags Rag7» Roros Rags s Ryeos Bi sys 


75h — Cras Cig) tuned resistors Reos Roos Byoas 
66° “92059 Regs Re are arranged in the control box. 
Potentiometer Il, of M400 type is mounted in the sight 
head. Resistor Boog 18 incorporated in the sight head 
bracket. - 
_ The plano-parallel plate is operated by the eleotro- 
magnetio olutoh, type P=200. | 
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Thus, when firing 
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. This clutch is-not provided with the tachogenerator, 
otherwise the construction being similar to that of electro. . 
' magnetic clutch 2PT-200, Olutch: P-200 is arranged in the 


{ 
. sight head, . - | s 


S Adjusting resistors Beas Beas es Bes and fixed | 
 yesistors Boos Bess Reo of the 4g potentiometer odroult ce 
are accommodated in the altitude unit, a 
We. INTRODUCTION OF BALLISTIC CHARACTERISTICS 
OF EMPLOYED WEAPON | 


The values of the anguler corrections (lead, elevation and 
slip corrections) depend on the ballistio characteristics 
of the weapon for which these values are computed, _ 
Sight ACI-SH takes allowance for the weapon ballistic 
_ characteristics by setting in the computing circuits. change= | 
able resistors, whose value varies in accordance with the type 
of the weapon en ployed. 
The changeabie resistors, which are included into different 
circuits of the sight computing system to ensure the operation © 
of these circu’ts for certain types of rockets, comprise a : 
changeable balistic unit. It 4s evident that the numberof 
such ballistic units should correspond to the number of rocket 7 
ae. } : 
Pig. 39 r: presents the electric circuit of the ballistical ; 
units for th» rockets, the sight was designed to operate with. | 
Resistors, included into the computing circuits for cannon 
(type HP-~3:), are fixea and arranged in the control box. 


pe gg OP a_i ee ye pene % a a. ' 
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15. SETTING OF SIGHT OPERATION MODES 


Sight operation modes are changed over by selectors accommo 
- dated on the sight head bracket, 
1. Selector [xo has positions HP=30—FC and provides for 
changing over the sight operation modes to fire cannon or 
rockets, The allowance for the type of rocket is made by set- 


nee the proper ve ballistio wit into the control boxe 
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The sight computing circuits are changed over for firing 
shells or rockets by relay contacts Po and Py. The relays 
are energized by 27 V D.C. and are switched by selectors Ike 
and itp. 

Relays P oe Ps are of PO-13—10 type. They are arranged in 
the control gees 

2. Selector Ilkp has positions 0= 5 and provides for the 
sight operation in the mode of firing or bombing, In the 
bombing mode of operation selector kp disconnects the minus 
circuit of the P=200 clutch windings to exclude the opportuni~ 
ty of the plano-parallel plate operation from tha Signal of 
the zero drift currents induced in the mismatching amplifier, 

Seleotozs IIkc and Iikp energize wires D0lp, 546, 542, Sal, 
running to the airceaft fire control system, 

3. Selcctor [kp is intended to change over the oircuits, 
whic’. compute the vertical component of the aircraft slip 
co.y - on, for operation from the AYAC transmitter or fron 
th, eaititude urJ.t. The main mode of sight operation is in 
-onjunction with the AYAC transmitter. The method of comput= 
ing the vertical component of the airoraft slip correction 
from the altitude unit is used only in case of AYAC failure. 
In this case selector H-JYAC should be sot to the H 
position, 
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Chapter V 
DESCRIPTION OF SIGHT KEY DIAGRAM 


A key diagram of the sight is shom in Fig.127. | 
The sight uses 27 V D.C. from the airoraft mains through 


j 
‘ 
A 
- 4 
: 
i 
| 
4 
\ 
: 
| 


the interference filter, and 115 V, 400 o.p.a. from the | 
eapecial generator. : 
The sight heater and the ‘Tiuaiaaeten lamp are conneoted ! 
ts wires 01-02 and controlled by switch BKDy ( heater ). | 
Syitch BKM, applies +27 V to switoh BKIl5. The contaote 
‘£ switoh BH, ( sight ) deliver +27 ¥ and 115 V, 400 oepes 
to the other oircuits of the sight. | 
Computing’ cirouits of the sight (oirouits of the lead 
and elevation, ballistio bridge, reticle oirole follow-up 
oiroult) are connected to wires 3 — 4 and fed with stabilired: 
voltage (22 V) coming from the voltage regulator CH=4. 
Wires 2, 02, 002 of tha cirouit are Srounded to the sight 
housing. 
Wires 125, 129, 130, 131, 152, 158, 166, 166a, 170, 295, 


296, 317, 351 are soreened, the soreens being connected to 
the sight housing. | 


Switches BK, and BKM.» damping button Kix, AYAC. 
and throttle control handle refer to the aircraft equipment. . 


/ 1. ILLUMINATION AND WARNING LAMPS 


Lamp J, (27 V, 18 W) is intended to 111uminate the : 
sight reticle (pip and oirole): it 4g connected to the mains | 
through illumination rheostat R... The latter regulates the | 
intensity of illumination of ‘the olrole and pip of the 
Bight retiole. All members of the otrouit in question are — 
acoommodated in the rear cover of the sight head. 
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‘can liz (red) is intended to indicate the time of coming 
out from attack. 
Lamp Jy (green) indicates that the radar ranging wiit 
has looked on the target. Tho minus oonduotor of lamp Ay 
receives the voltege from the radar ranging unit. 
Lamps Jz and I, are mounted in the aight head housing. 


2. SIGHT HEATERS 


The sight head and the zero &yro are provided with heaters . 
intended to eliminate temperature errors and to create normal. 
conditions for operation of the sight components. 

The sight heatera are out in by means of switoh BKMly 


(heater). 
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A. Sight Head Heater 


Heaters Og» Cg 059 maintain the constant temperature 
4n the gyro head housing which is necessary for keeping 
regisinces of the coils (oopper) and diamagnetio materials 
(alui.nium) characteristios oonstant. 

Jzater 0,, 18 wound over main coil Ky placed in the pole 
e, che gyro cover, heater 019 over the coil attached to the 
eyro housing bottom, heater 0, over the brass former of 
ooil Kyo, and heater Og over coils 2 and Ky3. 

These heaters ara switched on by contacts of relay Pi. 
the oo11 of relay Ply being connected to the olrouit by the 
thermoregulator qT, adjusted for the out-off temperature 
of +60° 42%, 

Relay P,, 1s the relay of the ACI-4H sight heater. 
Capacitor Cu, and resistor ru, are connected in parallel with 
the thermoregulator T i for quenohing the sparks. 

Relay Pia thermoregulator T 4? ospaolitor Cu, and 
resistor ru, are mounted on the frent cover of the sight head. 

Heaters Ojo and 0,, are intended to proteot the semi- 
Silvered ‘mirror and the objeotive lens of the sight head 
against fogging. 

The objective heater 019 is a transparent ourrent-conduct~ 
ing film applied to the objeotive inner surface. Heater 0,4 
is a oiroular ourrent-conducting film applied to the mirror 


Surface facing the mounting. 
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B. Zero Gyro He. Heater 


The heater of the zero gyro includes a number of heating 
elements arranged in and out of the gyroscope housing (in “ 
the heat~insulated jacket). The heaters are controlled by { 
means of two thermoregulators ’ one being arranged in the . 
gyrosoope housing, and the other ~ in the Jacket. 

7 Heaters 0, and 0 scoommodated inside the gyro housing = 
' bifilar windings wound over the former of the main — of 
the gyro. The heaters are controlled by relay 'P), “4 
 thermoregulator Te The heaters are “disconnected | 
under +70°% +2°%C, J 
On the outside, the gyroscope is heated by heaters Ons 
Os Ope 0” controlled by relay Pine Heaters 0, os 07 ae 
mounted on the gyrosoope housing. 
Thermoregulator To arranged inside the heat~insulated 
Jacket ponevers relay P 17? disconnecting the heater 
under +30°% +2 °C. 7. 
' Relays P 5 and Py are the heater relays of sight AGI-4i, 


| Spark—quenching capacitors Cu,» Cu, and resistors Tuy» 


ru, are conneoted in parallel with the thermoreguletors . 


3. LOCK SWITCH | : : 

Look switch Kap,’ mounted on the sight head, lool the 
Gyro to break the ofrouit of the coil of relay Po and to be 
out out electric motors i, end Hy of the gyro and of the 
computer. ae 

_Unlooked (operating) position of the gyro Tequixes, that 
the. cirouits ‘of the coil of relay P. and of electric | 
motors M, and u, be closed (the look lever is 4n 
amo ‘- (THPO) = position). : 


4, ELECTROMAGNETIC LIMITER CIRCUIT 


@ a “when the eyro has defleoted through an angle approximat- 
ing that at which the gyro reaches the mechanioal limiter, ~ 
‘the spring oontaot Ki, 99. 608 «the gyro frame touches the i 
plate seoured to the sight head housing. The sight head 
body receives the minus of the mains, therefore relay P 
te energized the moment the contact touches the plate. 


a 
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this instance, the contaots of relay Peo and resistor r 
jn the cirouit of the gyro main ooil pass additional our- .. 
rent, . the magnetio fiur in the main coil inoreasges and the | 
deflcotion angle of the gyro spin axis decreases. The oirouit 
of the eleotromagnetio limiter breaks. If later on the 
deflection angle of the &yro spin exis exceeds the maxioum | | 
value (13°), the above process is repeated, and the sight — 
retiole forms an oscillating pattern during operation. 

Rolay P. used is of Pil-? type. Capacitor C, is 
intended to smooth the ourrent pulsen sent to relay p when 

80 

the spring contact touches bus KH oe Relay Pao and 
capacitor C, are mounted in the oontrol box, = 


2e DAMPING CIRCUIT 


During sharp turns, the eleotromagnetio limiter may fail 
to eliminate blurring of the retiole. In suoh cases the damp-_ 
ing button will be pressed. 

When the button is depressed, relay Pas operates to 01086 | 
contacts Po_y° Resistor ra and the prediotion coil pass an 
additional ourrent, the magnetic flux increases and the 
deflection angle of the gyro spin axis sharply deoreases. 


6. BLECTRIC MOTORS OF SIGHT HEAD AND ZERO GYRO 


Sight head gyro eleotric motor N_, type AT-4N and 
eleotrio motor M_, type I[-6, of the reticle oirole and 
Pplano-parallel plate mechanism follow-up, are oontrolled by 
switch BRI, SIGHT (MPM'EI) which delivers 27 V D.C. 
to then. 

Gyro electrio motor M, xsceives voltage by means of — 
lock switch KBap (with the giro looked, the oirouit- of the 
electric motor M, is open). | 

The radio interferences o1.1sed by operating eleotric 
motorg My and M, are reciced by shields that screen 
the supply cables and by duct capacitor, type Kbl-0.025 pF 
used as filtors. 

The zero gyro eleotrio mot:r Myy is an induotion motor 
with shorted rotor. Capacitor C, and resistor r, are 
intended to shift the phases in the rotor windings. Tha 
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@leotrio motor is out in lieth —. and 1 P96? with | 
the gyro unlooked. » 


7» PURPOSE OF CONTAOTS OF SIGHT OPERATION HODES 
CHANGE-OQVER RELAYS 


Relays Po» P, control the ciroult operation in firing, 
The contacts of relay Pos Py serve the following purposes: . 


Poy Pane”  ohange over ballistic resistors in the receiving 

branoh of the bridge, which follows up the | 
. vertical component of the alroraft slip correo« 

tion, to follow up the angle by the plano- : 
parallel plate, when the operational mode 
seleotor is set to the PC position, and to 
drive the plano=parallel plate back to the sero 
position, when the mode selector is set to 
the HP-30 position. 

Pon}? P53 7 normally opened = energize the petane following 

up the vertioal component of the aircraft slip . 
correction. a 

P53 - normally olosed — de~anergize the oirouit 
following up the airoraft slip oorreetion 
horizontal component, when the mode seleotor ie 

(set to the HP=30 position. 
P5_63 Pos ~ normally olosed ~ ohange over the eleotrical - 
Penh? P35 Odrouits of the ballistio bridge to follow up 
3-29 Pog time T for cannon or rocket launchers. 
P5301 | 
Paice Po.5 ~ normally opened ~ ohange over resistors in the 
Olrouit of Keon sighting oolls with respoot 
to the type of the weapon employed Coannen 
- or launcher), 

P35, 47 with the operation mode seleotor in the PC 
position, energize the olroult oomputing aizx= 
oraft slip correotion vertioal components 
with the seleotor in the HP-30 position, 
disconnect the cirouit mentioned above end oon~ 
neot the - re branch of the bridge to’ 
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the middle point of the. constant voltage ee 
. divider. As 8 result, the plano~paralle} plate 
takes the sero position . | 

Boubing with the employment of sight ‘ACII~SHI should be 
performed with the locked sight head Gyros To ensure oe 
automatio operation of the sight dn firing, uwnlook the main 
gyro by setting the lock lever on the sight head to the GYRO 
position. In so doing, relay Py operates whose contacts 
conneot the following otrouits: : 

Pg_, ~ With the gyro in the FIXED (HENOJ.) position» a 
Ge-energize the olrouit following -up the 
~atroraft slip oorreotion horizontal component. 

Po 4PoW6 ~ feed alternating voltage to the saro gyro. 
| Pos - conneot the transmitting branch of the ratiola - } 
oircle bridge with the base and range potentio~ | 
meters—at GYRO (IMPO); connect the transmitting 
branch with the base potentiometer and 
resistor Rj, ~ at FIXED (HENOZ. ) position. 

Pog ~ energize the sight computing ciroults with 22 ¥ 
stabilized voltage. 

When the target 1s looked on by the radar range finder, 
relay Po operates whose oontaots make the following 
switchings: 

P55 ~ ohange over the receiving branch of the range 
follow-up bridge to 27 V voltage or to the 

| reference voltage from the range finder, _ 

Py_9 ~ change over the range follow-up oiroult to the 
range voltage from the radar range finder or 
from the range oe ee potentiometer. 

| Pyiy9Po_ 9 ~ Short resistors R 3 when eer 4g 
& Peek functioning in the 2 dy, ONTAKA node of : 
operation. 
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8. OPERATION OF SIGHT WHEN FIRING SHBLLS AND 
ROCKETS 


When: firing shella and rockets, the sight shoula | Perforg 
the following tasks: 

(1) compute in the sight field of vision the necessary 
angular corrections for prediction, sighting and slip of ty | 
airoraft; + 

(2) follow up the range to the targot, flight altitude 
and rated indicated time of the shell/rooket flight neoes- 
sary for oomputing the angular corrections specified above; 

(3) send necessary signals about the mode of the sight | 
operation and the operating oonditions. During firing, the 
sight is controlled by relays 7 Pay P a Py and switches | 
BRI» BEI.» mm KK 4° ME gt Bk p-3" lixp, Ixo.. 

‘To prepare the 8 for ee erevess as follows: 

1. Mount into the control box a changeable ballistio uit 
oorresponding to the type of the employed rooket. 

2. Set switches M4 and fiKp-2 to the positions 
corresponding to the radar range finder mounted on the 
- adroraft. 

Je Set switch Its to the AYAC position corresponding 
to the main way of computing the airoraft slip angle | 
vertical oomponent. . 

4. 3 ~ 14 min. prior to take-off (depending on the 
ambient temperature) out in switches BKIly, and BKflo.In so 

_ doing the following oirouits are energised: Bight head and 
sero gyro heater, retiole oirole illumination lamp, filament 
olrouits of valves of the CH-4 voltage regulator, sero gyro 

. amplifier and eleotron relays; sight head eleotrio motor My | 
and altitude unit eleotrio motor Me | 

de For sighting, unlook the iiune head gyro (close 
contacts KBap) after the take-off to start the eleotrio 
notor M, of the sight head gyro (the sight retiole moves), 
eleotrio motor u of the computer, and relay Pos whose 
contacts energize the computing cirouits, 

6. Set switches [lxo-IIxp to position corresponding 
to the type of the weapon fired. In thig instance, the 
voltage is fed to one of the ballistic ee relays P, 
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or Pye The contacts of these relays ohange over the baj~ 
listio bridge resistor 6roups and the sighting cirouita, 
adjusting the ocirouits for computing the angular correationd 
for appropriate weapons. When rookets are fired with the 
ewitoh IIRc set to PC, relay P, Operates connecting by its 
— the follow-up ne of the alroraft Slip correo 
The AYAC transmitter introduces into the sight the 
values of the fighter attack and slip angles. Tho sight 
reticle moves down through the angle produced by the 
vertical component of the angle of attack oorreotion and by 

_ the constant component of the elevation angle (corresponding 
to the type of rocket). 

When cannon are fired and switch [ko is set to the HP~30 
position, the oomputing oirouit of the herdsontal component 
of the aircraft slip oorreotion is disconnected, while the 
vertical component bridge is conmneoted to the middle point 
of the voltage divider. The divider yields. voltaze correspond. 
ing to the ZERO position of the plano-parallel pi:te (Ii). 
The follow-up system returns the plano-parallel plete to 
the ZERO position with the help of eleotromagnetio o.toh 
P=200. 

7. In oase the sight functions together with the radaz 
ranging unit, set switoh [IKgg +o RADAR (PAJMO) thus ‘teea- 
ing the high voltage to the radar ranging unit. In 1 = 3 mi~ 
nutes lamp Jl? must go on indicating that the high voltage 
is available in the radar ranging unit otrouit. 

_ Before the radar rangiug unit has looked on the target, 
the sight operates receivirg data from the outer=base range 
finder, The diameter of the retiole oirole and the mobility 
of the retiole depend on the range introduced by the range: 
manual introduction potentiometer 1,5 and on the base set 
‘On the base scale by turning the brush of potentiometer TI44° 
When the target comes within the radar ranging unit 
operation range, green indicating lamp A, LOCK-ON 
(3AXBAT) goes on and relay P, 1s energized. The contacts 
of relay P, disconnect the range manual introduction oirouit 
and change the sight over for reception and follow-up of 
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the range (transmitted by the radar ranging unit) by potentis, 
meter a4 , 
The slider of potentiometer ly7s8ends to the voltmeter ¢ 
voltage proportional to the range to the target. The slider : 
of this potentiometer moves togother with the slider of the 
follow-up potentiometer Ilq, of the range bridge. 
| The sliders of potentiometers , (when firing the 
cannon) or lc (when firing the rooket weapons) connected 
acoording to the resistor diagram and arranged.on the oomon 
axle with the slider of potentiometer Nay feed the ourrent . | 
(proportional to the range) to the diagonal of the ballistic ) 
bridge. The resistanoe of potontiometer fl, (when firing 
the cannon) or of potentiometer iz (when firing the rooket 
weapons) is adjusted in proportion with the altitude. 
The indicated time of the shell/rooket flight 18 followed 
up on ballistic bridge potentiomoter Nye 
_ The slider of potentiometer ily fixed on the same axle 
with the slider of potentiometer I, feeds the ourrent 
whose intensity depends upon the changed indicated time of the 
shell/rookot flight, to the oirouit of sight head gyro main — 
coils K 4 and 
Additional coils Rep and Kip of the sight head gyro 
connected to the oirouit of the horizontal and vertioal 
channols of the sero Gyro correotion,. pass the owrrent 
' Proportional to the product of the airoraft angular i in 
the horizontal plane (the sum of the aircraft angular 
cpeed and of the apparent speed proportional to fsoctor a! 
in the vertical plane) and the indicated time taken off the 
oliders of potentiomotere Ng and Ng arr d 
a axle with the slider of potentiometer I. ee 
- a spe ee oe the retiole follows the target, 
9p On ce ots through an angle proportional 
Set rolative angular speed, It int 
ie eed. eracte with | 
whe magnetio flux of the main and additional | 
colle and 
in the sight field of vision 
d the elevation angle in the 


dead angle and variable ¢ 
the Clevation angle in the vertical jon cCompmment of 
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When sighting, the pilot should. keep the oentral pip of 
the sight retiole matohed with the centre of the target, 
Before opening fire, 3 = 5 geqonds mist elapse, which is 
enough to match the movement of the sight rotiole central pip 
and of the target. 

When the sight meee Gyro computes the total angular core 
reotion exceeding 13°, Bpring contact Kao on the gyro 
mounting touches the busbar attached to the sight head hous= 
ing. 

The oontaot touches tho busbar to feed voltage to the ooil 
of relay Pg9.The contaots of relay Py out resistor Pa 

in the oiroult of the gyro main ooil to energize this olrouit 
with 27 Ve In this instanoe, the ourrent in the main coi] 
increases to deorease the angle of the gyro deflection. If 
the total angular correction keeps exceeding 13° ’ the sight 
retiole osolllates. . 

The sharp turn of the airoraft requires that the damping 
button KH be pressed to considerably deorease the angles 
of lead. This is achieved due to inorease of the ourrent in 

| the prediotion oirouit caused by smal) resistor i] connected 
to it. 

If no encounter with the enemy is antiodpated in flight, 
the pilot must out off switoh KBap keeping the sight ready 
for operation as the valves of the voltage regulator, sero 
Gyro amplifier and eleotron relay are energised ani the 
heaters are one | 

For turning the sight off, first look the sight head gyro 
by bringing the looking lever of the sight head to FIXED. 
(HENOZ.). Then turn off the switeh SIGHT (MPMUET) ana the 
switoh HEATER (OBOIPEB). 


@ Note: Never take off and LARS fal tho gyro unlooked . 
Clmob against GYRO 0). 


i 


= * —_ 
name : 7 ant a 
a > —~ ee a =. > ~ 
cee Se a "s : a m ~ . 
ne - - ~ fe = _~ -.- 7 = miss 
A 


— 
ee 


gsr 
2 ete 


=. — 
= 
- 7 ee 


a 


eee 


2 -e 


——. 


ee oe 
EN eer a OP 
‘ 


pee et age 
a _ 
Ko W- 
ee On re 


: . 
hes, . See - 
ati oP < - 
ee ae = Fm 


Se 
° - — = 


SECRET 
NO FOREIGN DISSEM 


Se 


we A 





Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001700230001-9 


Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001700230001-9 





SECRET 
—°* NO FOREIGN DISSE/A 








50X1-HUM 


— 9h — 


i AA 


LT eS 


~ 


Chapter VI 
SIGHT. DESIGN 


The sight is comprised of separate units oonneoted 
electrically, therefore every unit is described ins suas 
tranual eer? 


1. SIGHT HEAD 


fhe sight head (Fig-41) 1s intended to form an image of 
the retiole in the sight field of view and to defleot this 
image through required angles. 
The image may be Zormed as an unbroken oirole of variable | 
 @fameter with a central pip both at GYRO (THPO) and at 
FIXED (HENOJ.) positions. 
- ‘A detailed desoription of the formation of the reticle | 
4mage in the sight head is contained in Seotions A (Optical 
System) and B (Gear Train) of the present Paragraph. 


A. Sight -Hea tical System 


The sight head is furnished with an optical Bere of the 
collimator type. 
The optical system inoludes (Fig.42): diffusing glass 
light filter 7; reflecting prism 6; two~lens objective 8} 

_ gyro mirror 93 plano-parallel plate (semi-silvered mirror). 

- 103 plano-parallel plate 11 with reflecting surface and . 
euall right-angle prism glued to plano-paralle]. plate 11; 
mirror cone 123 glass plate 4 with transparent pips light 
tube 133 plano-convex condenser lenses 3 and 153 light 


souroe 2 (27 V, 18 W lamp, type —— metal refleotor 1; 
/ sirree Ae 
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Gyro mirror 9 placed at the point where the. Lignt rays. 
converge, between objective 8 and ite focal plane, serves : | 
‘plot angular sorreotions both An the horizontal anil ‘vertical - | 
: “planes. i : 2 7 
Lamp 2 sends the Light rays through’ ccleaner 4 ons. 15," > iw 
mirror 14 to light ‘tube 13 whence they get through the re: 
oiroular groove to the refleoting portion of. cone 126. The we : ee 
light tube is shifted along the mixror ‘done. exia: to change‘ te i | 


aa a rr, an rae = a 7 
aa a te nn in Rae ns a ht ate re 


the diameter of the image of luminous o- looated a the a 
foes) plane of objective 8& 2 
fhe light tube ic an elongated rer cylinder aluminium 

costed all along its surface except for’ the end | ‘faoing the | 

~ {2 lumination lamp. Made on the other end of the Aight tube: 

‘ 4g a oiroular groove that passes the light. bean: forming the - 
luminous ofrcle. Aluminium coating of the light tube is ° 
painted black. The end of the light tube with the oircular 
groove is made spherioal inside with a small lens and etal 
cap glued to it. 

Other condenser lens 3 passes the Light rays of. Taee 2 to, 
_ Blass diso 4 with transparent pip arranged in. the fooal plane 
of objective 8. Then small prism 5 and plano-parallel plate 
11 (with semi-translucent layer in the cemented optical | 

 Dlock) direct the rays to the centre of the luminous rings . 

Plano-parallel glass aes 11 is made of two parts glued © 
together and chamfered at 45° e One part of the plate has a 
seui~transparent spot on the chamfer intended +o project the 
luminous pip to the centre of the oirole. The other half - 

of the plate carries & small right-angle = oemonted to 

' it. a 

Condenser lens 15 is made of yellon-stained glass to 
. daprove the contrast of the sight retiole oirdle Lnage 
| against brightly 11+ background. Therefore, the retiole is 
| & _ projected in the sight field of view bright yellow. | | 
Thus, the images of luminous ring and pip paes through ~ 
Olear glass refleotor plate 10 and reach gyro mirror 9 which. 
refleots them to the reflecting surface of planc-parallel . 
plate 10 and finally to objective 8, Emerging from the 
—s the ? images pass to reflecting prisa . and finally - 
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reach the observer's eye. The observer sees the imiges or 
the luminous oirole and the pip projeoted to infinity, 

Light filter 7 made of diffusing gass may be placed in 
front of reflecting prism 6 for dimming the baokground 
against which the target appears. 

The images of the central pip and of the luminous reticle 
oirole designed for framing the target may change their 
position in space by ohanging the position of gyro mirror 9 | 
and by tirning plano—parallel plate (semi~silvored mirror) iy | 

Ixtreme positions of the movable components of the 
optical system intended to shift the sight line are show | 
by dashes in Fig 4A2. 
| fhe maximum deflection angle of the gyro mirror Cand the 
gyro axis) is 14°, that of the semi-translucent plate is: 

8°30", 


B._Sight Head Gear Train 

A gear train of the sight head is shown in Fig.4). 

Bleotric motor 27 (typeMl-44) is designed to rotate 
gyrosoope 1. Rotation from the eleotric motor is transiltted 
to the gyroscope by means of spring belt 26. Another e:cotrie © 
motor 2 (type IT-6) rotates the retiole oircle follow-up 
mechanism and the tilting meohanism of plano-paralle] 
plate 24. Eleotrio motor 2 is coupled with the geara of 
electromagnetic reversible olutoh 20 by means of two sore 
pairs and four spur gear pairs. From axle 16 of eleotro~ 
magnetio reversible olutoch 20 motion is imparted to the 
brush of receiving potentiometer 22 (Il,5) through the gear 
pair, sorew pair 21, worm gear 15 and worm-and-wheel pair 23) 
Besides, motion is transmitted through sorew pair 2] to 
motion sorew 12 along whioh nut 14 bearing glasa light 
tube 11 moves. — 

Eleotromagnetio reversible olutoh 5 ia driven by eleotrie 
motor 2 through spur pair 3 and reduction wnit 4, 

Mounted on the axle of eleotromagnetio reversible oluton > 
is ooupling 6. Motion is further transmitted through the 
Spur gear pair and worm-and-wheel pair to friction clutoh 
axle 10. From the friction olutoh axle motion is imparted 

| SECRET | 





Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001700230001-9 


SR Ne RR TO) La i GET ee ME YP ae 
a a“ say oP e 5 if 


™ Deciassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001700230001-9 
j Main . | - eee. 
| Pons . 
: SECRET 
Ho rooememaem—mnemmes NIC FOREIGN DISSEM 


ees 





—— 97 = 


+o plano-parallel plate 24 through the spur gear pair, 
Friotion clutoh axle 10 is coupled through the spur gear | 
with knob 6 and soale 9 of sighting beam angles defleoted by 
girror 24. Priotion olutoh axle 10 imparts motion through 
gear pair 25 to the brush of receiving potentiometer 7 (Nygy, 
Base setting knob 19 is mounted on the axle together with . 
goale 18 and is conneoted with base setting potentioueter - 
(Igy) | | eg a 
Looking lever 13 is coupled with the ‘looking axle of 
gyroscope 1 by means of levers. | a . 


Ce Sight Head Design 


The sight head inoludes: | 

(1) housing with objective and refleotor; — 

(2) front oover with gyro and two eleotrio motors; 

(3) semi-silvered mirror unit; 

(4) rear cover with retiole olrole unit; 

(5) braoket with light filter. | 

General view of the sight head is shown in Fig.44. 
 Quteide the sight head carries the following controls and 
indicators: 

3 and 5 (A, and Iz) - signal lamps (LOCK ON ~ SAXBAT) 
to the left, and COME out ~ BHXOA to the right)} 

7 ~ reticle illumination rheostat knob} 

2 = base setting knob; 

6 = mirror tilting knob; 

1 - sight head gyro looking lever; 

4 ~ redeptacle for connecting the range indicator. 

8 and 9 (Ilo and 14) ~ connectors serving for connect 
ing the sight head to the sight oirouit. 


(1) Housing 
The housing with the objeotive and reflector is a base 
carrying all other assemblies of the sight head. Housing 1 
(Fig.41) 18 a cast box of aluminium alloy with front, rear 
and side hollow walls. The housing upper wall is provided 
witha threaded hole to receive the objective in the mount-- 
ing. | _— 
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Objective 2 is placed in the threaded mounting and loox. 
pinned. To proteot the objective from cracking when the 
temperature is changed, it: ls pressed with & spring adjusting 

ring and olamped with a threaded ring. The mounting with the. 
objeotive sorewed into the housing is fixed with look B0reng 
foousing. 

The objeotive is pndeaoted against getting did by a 
heater (a ojroular ourrent-oarrying film on the lower portion 
of the objective lens). | | 

The ourrent-oarrying layer receives positive voltage vig 
a spring contact seoured to the plano—parallel plate and 
contacting the current-carrying busbar on the objective 
mounting. The busbar delivers the voltage to the ourrent- 

' Oarrying layer by means of a speoial contact insulated fron 
the gbjective mounting. The other oontaot oonneoted with the 
Bight head body through the objeotive mounting feeds the 
negative voltage to the ourrent-—oarrying layer. 

The housing is furnished with two lugs with bearing 
surfaces whioh mount two brackets 3 for fixing reflector 4. 
Two slots made in the side surfaces of the reflector raoeive 
the lookpins when the reflector is mounted in the brackots. | 
The reflector is locked with retaining strips, the sorews 
being looked with wire. The housing lugs sccommodate two 
indioating lamps, lemp 3 (Fig.44) going on when the radar 

: ranging unit locks on the target, and lamp 5, when it 4s tim 

to come out from attaok, 

Fixed to the left bottom portion of the housing are two 
bearings with shaft whose ends oarry forked levers for 
operating the look. The shaft is proteoted by a special 
jacket. The sight head is electrically oonneoted with other 
sight units by a cable and connector [I'=2. 


(2) Eront Gover with Gyro Unit 
Front cover 2 (Figot5, 46) is a reotangular plate with 
gyro unit 3 and two elootrio motors 1 and & secured to ite - 
The shaft of eleotrio motor 4 designed for rotating the ee, 
is provided with — 3 and spring belt be —— to . 


atty 
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‘| the front oover are roller 8 intended to Guide and to tighten 
pelt 6, and blook 7 seouring the wires running to the eleotrio - 
notors. Belt bending is preoluded by washers placed under the : 
: Bleotrio motor 1 actuates the mirror tilting aacheden* 
the reticle oirole follow-up mechaniem, Mounted on the same oe 4 os 
i side, where the eleotrio motor and the gyro (Pigeh6) are secured, 
| are relay 9 (P,,) of the gyro heating system; angle 
t par 13 with one adjusting resistor 14 (R 30 two fixed 
: pesistors 12 (Ro3, and Roo) and nineterainal. blook 15 for 
unsoldering the wires; resistor Ry 393 four duot capacitors 10 
| for suppressing the noises generated by electric motors 1 and 4; 
. sixeterminal blook mounting three thermistors (RT|, Ri,, RI 3)° | 
t The thermistors inorease stability of angles pomputation at plus — 
| temperatures. 
| Pront oover 2 4s sorewed to the sight head housing and 
| protected by a Jacket with heat-insulating lining glued to its 
; inner side. | 
7 “The main part of the front oover ia the gyro unit (Fig. 47) 
. The gyro incorporates: rotating mirror 3 with mounting 13 
_ and spherical dome 6 seoured on the axle. The axle is fixed in 
| the gimbal so that it can rotate together with the latter. 1: 
the ball bearing screwed to gyro oover 5. The oover is made of 
 ~permalloy and is provided with a specially shaped pole whion 
; Oarries a part of gyro main coil Ky, and heater winding 034° 
The gyro cover is sorewed to gyro housing 8 The latter is made 
of permalloy forming a sleeve ending in oone. 
Cores 11 mount four correction coils 10 (K,,and Key) heater 
0011 0, being sorewed to the flat portion of the housing bottoms 
Terminal block 11 is fixed to the outer flat surface of the 
housing bottom. It serves to conneot the wires running from the 
_ dinner coils of the gyro. 
Four holes in the cone portion ox the bottom of housing 8 ao~ 
Commodate four bushings 9 with flangese The openings of the 
bushings receive four cores 11 which are looked by soxrews upon 
me the oore-to-dome air gape 
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The other part of main coil Kyo and negative 004} 

_ Wound over brass former 12 are fitted insdde the Qylindtingy 
portion of the gyro housing. Two windings 0, ana 9 ae ; 
and outer) of the heating system are wound ae the he | ot 
brass former that is screwed to the gyro housing, Thermo a 

regulator 7 is seoured to the guiding slots ineide the vn 
former. The external view of the thermoregulator ig ‘shown - oe 
in Fig.48. The thermoregulator inoludes bimetallio plate 3 
attached to bracket 1, The latter carries adjusting sorey ae 

| with contact, ourrent~oarrying wires being soldored +o an 

' plates 4, | | 
The gyro look design is ag follows, Hinged four=bar 
mechanism 1 is fixed to ring 4 (Fig.47) screwed on gyro 
cover 5. The mechanism oarries lever 2 with three stops | 
seoured to it for looking the gyro mirror, Axle 14 of the cia, Bt 
four-bar mechanism is connected to looking lever 13 (Fig.43) oq 
The looking lever rotates to turn axle 14 (Fige47) which - : 
coe mechanism. The stops of moving lever 2 ce f 
The gyro unit is electrically conneoted with the Bight oe 
set by a cable and connector [T=1, . ta 


Q) Elano~Parallel Plate Unit 
anne unit (Figs 49, 50, 51) inoorporates parts of the 
~ mechanism and reticle cirole follow-up mechanism, 
bith ae she unit are fixed to 1 ~ shaped oast oe 
is. a 4 (#1g.50) of the plano-parallel plate 
The plate co ie a On axle shafts with ball bearings. — 
| ened to the mount bd : 
bars 4 with rubber paddings aaa Oe tone cuts 


The plate is prote 
oted 
( OUrTent=cerrying £477 iernet diaming by a odroular 


eee a 
oe 
a 
~~ me eS SS we 
eo tee restrelgeet 5 


ae 
-— 


a 


contacts 5 (Fig. 50). 


Plano=paral 
 (¥4g049) serving for bien,’ *8 provided with weight 24 
| ng Plate. The plate mount: . 
Seamer ett 3 CF1g~50) engaged with the reductic = 
; thing rotation of electromagnetic , 7 
OAuth P200 to the plate. ig) eae 
praca : nea Tor ae oma Aner SOREL LT TTC TN eT tt 
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Blectromagnetio reversible oly Wes. 
are attaohed to the side walls eine eee a s, 
olutch 2 serving to follow up the plate tilt — | 2 
thus to shift the sight retiole in , a 
Motion is imparted to olut on Vertioal plane. 
oh 2 through input gear 13 
engaged with the gear on the eleotrio notér shaft and 
through the reduction unit made up of spur Sears ; and 2 
and reversible drive 3 (Tig.51), | oe ote 
The rotation of the output shaft of the elootromagnetio | 
reversible olutch is transmitted to the shaft with gears 20 
and 1. (Fig.50) through oan coupling 4, spur gears 5 and 6. 
and a worm-and—wheel pair. Gear 2 ig meshed with toothed | 
, Sector 3 of the plate mounting. Gear 1 engages the toothed 
sector of the rear cover linked with the knob of the plate’ 
tilting mechanism. Mounted on the same axle with gears )., 
2 is a worm gear, which imparts motion to the brush of oe 
potentiometer [yg (7) through spur gear paix 25 (Figeh3)e a 
The rotation of the worm gear is imparted to the potentiometer : 
brush through a friction olutoh. The friction olutch 
is used first, to devrease the load on eleotrio motor W'+6 
in case of plate gear train jamming and, second, to enable 
the sight operator to adjust the plate angle manually 
(motion of the worm gear oannot be transmitted to the worm). 
Electromagnetic olutch 5 (2PT~200) follows up the diameter 
of the reticle cirole (Fig.49). 
The 6leotric motor rotates olutch 5 via input gear 13, 
worm gears 9, 8, spur gear 10 and reversible drive 6, 
The output shaft of clutch 5 transmits its rotation as far | he 
as the rear cover to the retiole ocirole follow-up mechanism ° 
and to the slider of potentiometer I,~ through gear 15, 
Mounted under reversible drive 6 (I'ig.49) 1s reticle oirole .. 
feedbaok transformer 7. Spring contact 6 (Fig.50) delivering 
the voltage to the objective heater is arranged on the side 
wall of housing 11. 
When the electromagnetio reversible olutohes function as 
drives, the automatic follow-up systems require that the clutch 
run-out time is reduced to minimum by special brakes 1 provided © 


for the purpose (Fig.49). | 
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‘ u Rear Cove Q Llow=Up Upit 
The rear cover unit (Figs 52, 53) is a coast rectangular | : 
box with flange accommodating parts of the retiole ofrole 
follow-up mechanism, plate vilting Mechanism, base Betting | 
mechanism and gyro locking lever. 2 ee 
The rotation of the output shaft of electromagnetic 
clutch 5 18 imparted to gear 8 (Fig.52) by gear 15 (Pigg), - 
Gear 8 is rigidly fixed to worm gear 9 mounted on, Common - 
axle 7. The axle rotates on two bearings pressed into | 
tracket 6. | | 
The latter is screwed to the front gover on the outer “2 
side of the flange. The axle also mounts a gear with Limite : 
ing pin which engages another gear having a limiting pin, : 
too, thus mechanically limiting the travel of the light 
tube. | 
Gear 9 is meshed with gear 4 rigidly fixed to motion 
. 8orew 5. Via gear 10, gear 4 transmits motion to worm 17 
meshed with gear 13 fitted on the axle of receiving potentio. | 
meter 14 (I1,.) following up the variable diameter retiole ae 
olrole. | 
_ ‘The worm and potentiometer 45 are seoured to bracket 16, 
which is in turn fixed to mirror cone mounting 1, Besides, | 
mounting 1 bears: special spring-loaded mounting 2 with . ; 
Glass plane~parallel Plate 15 cemented of two portions Fe 
chamfered at 45°; motion sorew > on ball bearings with a | 
special nut which mounts light tube 12: a key. The light 
tube seouring nut travels along motion screw 5 and along 
the key. 
Mounting 1 with the mirror Oone forming the luminous 
retiole oirole of variable diameter is attached to the 
flange. Gear 4 has a cut-out hub rigidly sorewed to the mo- 
tion sorew for turning the gear when matching the positions 
of the brush of potentiometer 14 (Myc) and of the Light 


tube, 
Arranged inside the housing of the xear cover is an 


electric lamp, type CN-46, iljJuminating the retiole oirole 
and its central pip. The holder of lamp 15 (Fige53) ie 
aS iti - | | / 
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connected to bracket 8 which ig in turn attacnad to throw-_ 
out bracket 9 by two adjusting sorews 12. When the hinged — ; 
cover 1s olosed, two springs 10 rigidly attached to the | 
cover, press bracket § with the lamp to adjusting sovew § - | 

| (Figs41) and the Lamp=holder contacts close the ourrent< _ 
carrying contacts on terminal block 4 (Fig.53). | 

The lemp rays run through: (a) condenser lens 3 (Piges2) 
in the cone mounting; opaque (aluminium-plated) disc 4 with : : 
transparent pip seowred to mounting 2 (Fig.52); snall right ao 
angle prism 5 (¥ige42); plate 11 to the oentre of the | : 
luainous oirole; (b) condenser lens 15 in the mounting; 
miror 14 to light tube 13, 

Condenser lens 15 (Fig.42) is beaded in mounting 23 | 
(Fige53)« The out of mounting 23 houses mirror 20 pressed up 
by rubber=padded bracket 21 secured by two sorews to 
mounting 23. | | 

' Reflecting plate 11 painted with white enamel is mountid - _ 
on the hinged cover to improve the illumination of the | 
oirole and the pip. 

The proper setting of the lamp filament is obtained by 
ghifting bracket 8 relative to throw-out bracket 9 in two 
perpendioular directions, sorews 12 being driven out, 

The lamp is brought striotly vertical by means of sore 5 
(Fige41). Prior to this, the looknut should de loosened. 

For obtaining the required brightness of the retiole 
illumination, when replacing lamp 15, use spare parts, toole 
and accessories of the given set only. 

The right wall of the cover body oarries rheostati 19 
whose handle is rotated to ohange the eleotrio lamp glow 
thereby changing the brightness of the sight retiole oirole 
with the central pip.-The wall is aloo provided with knob 16 
for tilting the plano-parallel plate by hand. Thie knob is 
fitted on the oommon axle with the gear engaged with, 
seotor 18 (Fig.52)o 

Tho axle mounts goale 14 (IMg.53) gradusted from o 
to 12°. The knob axle with the soale rotates in ball bearings 


inserted into bracket 13 that is attached to the rear oover 
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slide blocks screwed to the knob, and a stop sorew driven \ 


into the oover body wall. | , 
The gsoale divisions are matched with the indéx markeqg on 


bracket 13. 

Seotor 17 (Fig.53) is rigidly secured to the axle bearing 
sector 18 (Fig.52) engaged with mirror unit gear 1 (Fig.50), 

The exle with the seotors is in turn fixed on ball bearings a 
in the bracket housed inside the reotangular recess of tho: 

' year oover body bottom. 
The opposite side wall of the rear cover body carries 
knod 6 with base scale 7 oonneoted with base data transmitting | 
potentiometer 5 (May). The knob is attached to the axle rotate 
ing in the bushing acrewed to the cover body wall. Inside, - 
the knob is provided with a toothed bushing meshed with the 
- toothed seotor which is secured by means of a spring washer 
and which serves as a loaking ratchet. 
| The base scale is graduated and numbered from 7 
| to 70 metres. When setting the necessary base, the divisions 
-. should be matched with the index marked on the angle bar 
‘bearing the potentiometer. At FIXED (HENOZ. ) position, the | 
_.': Mumerioal values of the base correspond to the circle radius 
.in terms of mils. 

Secured to the same wall of the body ara angle bar 2 
with two adjustable resistors and mioroswitoh 24 of 
the KB-9-2 type. The latter 1g intended to break the oirovit 

(Of electric motors fA (N.) and JP-3.5M of th: | 
computer (M.) and of look relay P, while shifting the lookpin 
placed inside the flanged bushing and linked with the Jam 
on the axle of looking lever 1, 

A seotional view of microswitoh, type KB-9~2 ig eben 
in Fig.54, 

The axle body of the looking lever is sorewed to the flange 
of the rear oover body, its box having inscriptions PIX:D | 
(HENOQ.) and GYRO (THPO). One end of the axle ig fitted w* 
lever 1 (Mg.53) shaped as a mall pedal with knurled surface, 
the other end bearing a cam with lockpin. The lockpin is engage 
with a fork fixed on the axle ana secured to the Bight head | 
housings The box incorporates a speoivl locking fixture cone 
@isting of a slotted Gam and a spring~loaded fork, The spring 
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secures the locking lever at the extrens ee aes 
m2 posit eas 
FIXED and GYRO. penrcnnmimeeeeas te 


Fig.55 represents the wiring diagram of the sight head, 


(5) Bracket mith Light Miter 


Bracket 8 (Fig.56) serves for mounting the sight head on," 
the aircraft. The bracket is oast of aluminiun alloy. The ns 
lower portion of the bracket is provided with a ofroular 
stiffening rib having two holes for ad Justing bolts Jiand 10° 
and two lugs in its front section. The bolts and lugs a 
the bracket with the sight head to the airoraft. Attached to . 
the stiffening rib is a braiding with lugs which werven as @ M oS 
—_ wire when mounting the braoket on the airoraft, |.” 

The sight head is attached to the braoket by moans of — 
bolts (with spring washers) driven inte the bosses on the 
side walls of the bracket, : 

Steel plugs 12 protect the thread against shearing when 
turning the steel bolts into bracket 8 made of aluminium 
alloy. 

Secured to the left wall of bracket 8 is bracket 2. The 
axle bearing all the parts of the light filter, rotates in 
the bushings pressed into bracket 2. Adapter bracket 3 in 
the upper portion of the axle couples the axle and rod 5 with. 
light filter 4 (smoky glass diso) fixed to it by means 
of cover plates. The light filter is intended to dim tha 
varget background relative to the retiole illumination 
brightness, ‘ 

Lock 6 and knob 9 are fixed to the other end of the axle 
by means of an involute connection. When knob 9 is rotated, —— 
the wedge-shaped tooth of the look enters the bushing slots 
of bracket 2 retaining the light filter in two positions: | 
raised (operating) position and lowered position. 

The spring of the adjusting sorew, fitted into the axle, 
and the lookpin of look 6 keep the look with the knob 
pressed in the bushing of bradket 2. Light filter bracket 2 
mounts range ini doator 11 (voltmter of M-63 type), 
modified to measure the voltage proportional to the range, 
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and three selector switches 13 to change over the following 
modes of operation: 
(1) firing "HB-30 - PC *® 
(2) firing and bombing "C~5* 
(3) operation with the JYAC transmitter or from the - 
altitude unit “H-JYAC", 
Attached to two contacts of seleotor switoh "H~JYAc" 
4s resistor Boog, type MAT, intended to maintain the 
sensitivity of the follow-up system when operating in 
_. mode "H* with the disconneoted filter, 
The right side wall of bracket 8 mounts housing 15 with 
Signal lamp 16 whioh indicates the high voltage Supplied to 
_ the sight when the radar ranging ‘unit 1s connected, The sans 
housing acoomodates seleotor switch "Radar—optical” ohanging | 
over the sight for receiving range from the radar ranging 
unit or from the outer—base optical range finder, 
Inside housing 15 there is a block mounting absorbing 
resietor r,, type MIT, connected to the signal lamp cirouit, 
The electrical cirouits are connected to the bracket by 
Cables 14, 17 with connectors "U" "J" ana "Pel", In attach 
ment points the cables are provaas against mechanical damage 
by wire bindings 18. 


20 COMPUTER 


The sight computer (Fig.58) comprises the main potentio- 
metrio components of the sight oomputing ofrouits. 
| The computer ie made up of two independent units: a 
computer proper and an eleotron relay. 

The construction of the eleotron relay will be desoribed 


in the section dealing with the. construotion of tho relay 
on the base-plate,. 


Ae Computer Unit. Gear Train 

The computer unit gear train is shown in Pige59. 

Motion from eleotrio motor 6 (JP=3.5M) is transmitted * | | 
electromagnetic reversible clutches (2PT--200) 7 and 19 by ae & 4 
‘pair 5. The rotation of eleotromagnetio reversible olutoh 7 : ‘ 
is transmitted to the reduction unit (gears 8 = 13) whioh 1 
turns slider 17 of range potentionster unit a, 
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Unit 15 follows up the range and introduces it into the 
computing cirouits of the sight. Brushes 16 seoured to 
alider 17 slide along the potentiometer windings when 
slider axle 14 is being turned. Axle 14 mounts range scale 18, 
Potentiometer unit 3 follows up indicated time.T, the 
gear train being identical. Slider 2 with the brushes is — 
aotuated from electromagnetio reversible olutoh 19 via reduo~ 
tion unit 4e } 


~ 
‘ 


Be Computer Desoription 


The computer is shown in Migs 60, 61. 

Angle bars 7 seoure range follow-up potentiometer unit 2 
and indioated time follow-up potentiometer unit 6 to base 

‘plate 8 (Fige60). Plate 5 (Fig.61) with electromagnetic — 
reversible clutohes (2PT=200) 3 and 4 is seoured to the above — 
angle bars by sorews. 

Gear pairs 7 and 8 of the eleotromagnetio reversible 
clutches are sorewed to plate 5, eleotrio motor 9 being 
secured to it by metal yoke 10. Bracket 13 attached to the. 
plate nounts high resistor Rog out into the oiroult of range 
receiving potentiometer. 

The inner surface of plate 5 carries bracket 1 with four 
sorews 2 bearing the following adjusting resistors: 

R579 R... ~ adjusting resistors of range potentio~ 
meter [l. for rockets in the ballistio bridge; 
RR - adjusting resistors of range potentio- 

3th 398 neter M, for rifled weapons in the ballistio 
| bridge; 

Ros Roy Ry adjusting resistors of time receiving 

- potentiometer fy in the ballistio bridge; 
adjusting resistors of the time receiving 
potentiometer in the additional winding 
circuits for the vertioal and hoyizontal 
channels (Ig, Ig); 
tachogenerator adjusting fecdback resistors 
of clutches 2PT-200 in the range (Jj) and 
time '(T) follow-up olrouits. 


I9p 


Rs39 Re3 
Xx x 
Ryy9 Ryn 
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Negative feedback transforme - - 
the plate. eee) Beane arranged On 
_ On the opposite side of brackot 1, the adjusting resis 
are, held by strut 3 (Pig.60) mounting a group of fixed m 
resistors 14, These fixed ‘resistors are connected to yar; 
Olrouits of the sight eleotrioal system: = 
B73 ~- to the olrouit of ballistio bridge time reveiving 
potentiometer I], 
Bo73 - to the prediction oirauit: 
R319 = to the olrouit of sight retiole oirole 
potentiometer I], 
a? ~- to the oiroult of range indicator potentioneter Ln 
"098 = to range follow-up bridge (to the cirouit of : 
| potentiometer M44). SO 
Conneotor plugs 12 and 17 are meant for delivering power 
eupply and for connection to other units of the sight. The 
computing mechanism and the electron relay are connected 
by means of flat conneotor 11 (Fig.61). The latter is rigidly 
secured to the base plate by sorews. The oolrespond ing 
socket of the connector is made floating. It is seoured 
to the eleotron relay plate via intermediate digos thereby 
ensuring centering of the sooket with the terminal block 
when the two parts of the computer are joined together. The 
base plate also mounts two duct capacitors (in. and Cn 
for suppressing noises produced by operating a . 
motor [P-3.5u. The lower portion of the plate mounts 
Sake switch Ilkp-2 intended to switoh the control winx 
nc Pa relay magnetio amplifier depending on the 
radar ranging unit used, The awitch is olosed 
by a protective Jacket, its lever being held against 
| Ce changeover by sleeve 15 (?1g.60), 
o Sa to base plate 8 are angle bars 9 and 13 (#ige60) 
a sr Sorews fastening the computer jacket. 
Its central ieee na : hia 
e 
covered by organio glass ae seagate ok 


resistors Roy and R 
7 99 COnneoted to the o 
receiving potentioneter Hage | izouit of the range 
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The base plate is provided with four threaded bushings 12 _ 
(Fige61) which receive the eleotron relay fastening screws. — 
The computer mechanism ie scoured to the airoraft by 
means of four holes in the base plate edged with rubber 
eyelets 10 (Fige60) and metal bushings 11. Attached +o base 
plate 8 is a braiding with lugs serving as a bonding wire 
when the computer unit is mounted on the airoraft. 
The potentiometer units are shown in Pigs 62 and 63, 
qhe oiroular recesses (Fig.62) of oylindrical -housing 18 
receive holders 17 with potentiometer formers 15 pressed into 
them, There are five potentiometers altogether: 
44 - range receiving potentiometer; | 
, ql, and Hs ~- range transmitting Potenytousters - one . 
ballistic bridge; 
49 - range transmitting potentiometer for the range 
indicator; 
lag - range transmitting potentiometer in the retiole 
cirole follow-up bridge; 
The ends of the potentiometer windings are brought to 
terminal block 19 seoured to unit housing 18. 

Potentiometer brushes 6 are secured to textolite slider 7 
which is, in turn, fixed to bushing 10 conneoted to axle 20. 
The latter is mounted in the unit housing on the ball bearingse. — 
Pitted on the other end of the axle, opposite the slider, | 
is bushing 21 with a lugged flange. Driven gear 23 is rigidly 
fixed to bushing 2l. 

Driven gear 23 meshes double gear 1 whose axle is flanged 
strut 2 secured to the unit housing. Double gear 1 4s 
engaged with gear 3 of bracket 4 attached to cyliniriosl | 
housing 18. Gear 24 is engaged with driving gear 8 (Fig.59) 
of electromagnetic reversible clutch 7. 

The unit driven gear oarries limiting pin 22 (Pig.62) with 
insulating sleeve slipped over it. Driven gear 23 turning, 
the limiting pin comes clear ot the stop and breaks oontect 
plates 5. Then the lug of bushing 21 bears against the stop — 
rubber pad keeping gear 23 against further rotation. The 
contact plates mounted on the part seoured to the housing 
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gre intended to break the oirouit of the winding of electron 
magnetic reversible clutoh 2PI-200. 

The ourrent is fed to brushes 6 of slider 7 in the 
following way. os 

The slider has strut 6 with terminals 9 soldered to the 
brushes. The terminals are pressed into the strut hole, 

Spiral springs 13 are welded to the ends of the terminals 
protruding above strut 8 These springs are assembled on the 
bushing and insulated by washers 14. Every spring has a load 
(terminal) welded to the spring. The whole assembly is 

sorewed to bracket 11 mounted on the oylindrical housing ani _ | 
locked by nut 12. 

Range scale 16 ig sorewed to the unit axle flange. The | 
index for taking off the readings is marked on the oylindricgl } 
housinge 

The indicated flight time potentiometer unit (Fig.63) 
and the range potentiometer unit are identical in design. 

_ Idisted below are potentiometers mounted into cylindrical 
_ housing 28 similar to that of the range unit! | 
My ~ potentiometer receiving indicated flight 
time T: | 
7 _™= potentiometer transmitting indicated flight 
time for the prediction cirouit; | 
I, and Ig ~ indicated flight time potentiometers in the : 
additional winding oi1rouits for the vertical 
and horizontal channels; | 
Nog - potentiometer introducing the indicated tins — 
into the computing o1rouit of the airoraft 
slip oorreotion horizontal component: 
Unit slider 30 is turned through r duotion unit .26 as- 
sembled of the parts specified above for the range unit. 
The reduction unit is driven by electromagnetic reversible 
olutch 19 (Fig.59). 
Indioated flight time soale 27 (Fig.63) is attaohéd to 
the slider axle flange by sorews. The readings are taken 
off the index marked on the cylindrical housing,» ea 
The wiring diagram of the computer is presented in Pig.6h | 


0 
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The zero gyro (Fig.65) Measures the fighter angular aid : 3 
necessary for computing the additional angle lead and ake 
angle of elevation, | a 
It includes the zero proper and its base Plate. is 
The cero gyro is arranged inside the heat~insulated Jacket.” 
and seoured to base plate 4 (Fig.65) provided aa eran 
elements for proper orientation of the sero Gyro planes — 
relative to the alroraft axes, | ey 

The heat~insulated jacket houses adjusting elenexnts for 
the sero gyro olrouits and the external heaters. ote 


Ae Zero Gyro a e. 

The zero gyro is made up of three main assemblies: gyro oe 

with electric motor, induotive transmitter and magnetic Gor 

rection system, i Bie 
The zero gyro design is shown in Fige66. 


(a) Gyro_with Eleotrio Motor 

The zero gyro has three degrees of freedom, its design 
being similar to the sight head gyro. ; 

One end of axle 14 oarries armature 30 of the in«uotive 
transmitter, and the other end = aiuminiun dome & forming 
a part of the gyro correction system, The &yro is freely 
mounted on gimbal 27 whose spin axes are perpendicular to 
each other. Due to this Gimbal, the gyro may travel in ary 
plane, 

Mounting 23 with bushing 24 beaded over it is sorewed to 
the cone portion of gyro axle 1h, Iooking sorews 31 seoure 
armature 30 to bushing 24, balanoing sorews 1 being meant for 
Statio and dynamio balanoing of the gyro in mounting 23. 
Preliminary statio balancing is done by shims 25, | 

Holder 28 embraces the inner race of ball bearing 26 secured 
by bushing 19 of the gyro oentrifural look, 

The outer ring of bearing 26 composed of two parts is 
beaded in bushing 6 securing the holder with the gyro and 
rotor to cover 5. Permalloy cover 5 is a part of the magnetio 

—Glrcuit of the zero correction system, The external side of 
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cover 5 has four poles bored along the sphere concentric 
with the sphere of the aluminium dome, 

Rotor 4 is a shorted rotor of an AcCe single-phase 
asynohronous eleotrio motor comprised of segments nade 
of 0.35-mm thick steel 944. They are placed detween the Boise 
flanges and riveted to. them by oopper rivets. This rivetes 

assembly is beaded in bushing 2 that rotates in the ball 
bearing relative to bushing 6¢ 

Sttor 20 of the asynchronous motor is also assembled of © 
segments made of 0.35-mm thiok steel 944. the — are : 
pressed to base plate 21 by ring 3. 

The grooves of the stator assembly house two windings of 

“ the eleotrio motor. — 

The asynchronous motor has an exoitation wines ant a 
control winding. The voltage phases in these windings should 
be shifted relative to eaoh other, which is necessary for 
oreating the rotating pene field that rotates the eleotris 
motor rotor. 

The phases in the windings are shifted by placing e 
capacitor in the control winding oirouit. 

Equal resistances of the zero gyro electric motor stator 
windings run into 118 ohms, eaoh winding being composed of 
two series-conneoted windings of 59-ohm rusistanmoe each. 

The stator windings are fed with 115 V, 400 cepirSey one 
phase ourrent and have a common point oonneoted to one of 
the supply wires. The ins of the windings are conneoted to 
the other wire, the control winding being oonneoted through 
the capacitor. ) 

Soreen 22 is fixed to ring 3. Cover 5 oneeyine the gyre 
and the rotor is attached to base plate 21. . 

The gyro look is a device based on the centrifugal forces . 
effect. look bushing 19 is screwed into holder 28 and 
provided with a cylindrical lug. Milled in the lug are three | 
recesses for three rods 7 with weights 13 soldered to them 
Rods 7 are inserted into these recesses and fixed to them by 
means of tubular axles relative to whioh they oan rotate. —~ 

. Rollers 12 are screwed to weights 13 to.arrest the gyro 
axle when it must be looked. a weight 13 with roller 120 
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: is pressed to the gyro axle by a coi} spring. One end of thi 

| spring 1s brought inside the tubular axle of rod 7, and the ; 

| other - into the groove of rod 7. Two springs of the look 

' gre made more rigid, than the third one, This difference dn 

| the resilient properties meets the requirements of the 
proper funotioning of the look as two polnts of the Bpring 
application are made more rigid than the third one, 

The lock rotates together with the rotor and the BYr05 : 
Under certain r.p.m ey, centrifugal forces of the weights 
begin to exceed the opposing efforts of the Springs, and 
weight-loaded rods 7 go apart to release the gyre axl. 

The gyro is looked when 2700 r.p.m, have been gaineds..the 
operating repem. of the zero amounting to 3200, | 


(b) Inductive Transmitter 

The inductive transmitter ie.shown in Fig.67. | 

Bight coils 2 of the induotive transmitter are arraryged 
on base plate 1 by pairs in two mutually perpendicular © 
planes. Inside every pair of the coils runs common core 3 

_ assembled of permalloy disos, 0.25-mm thioke On the side 

of base plate 1 the cores are bored spherically ooncentrio 
with the sphere of the gyro armature. | 

One coil of every pair (1500 turns, 80 ohms) is an 
excit:réion coil. All the four excitation coils are connected 
in series to 115 V, 400 o.p.s. mains via damping 
resistor Pie The other four coils (3000 turns, 195 ohms) are 
connected in pairs to form cirouite of the iniutive trans- 
mitter in the horizontal and vertical planes as parts of the 
respective amplification systems on the vertioal and 
horizontal channels, Every pair of the oodls arranged in one 
or the other plane is connected in series so that the 
electromotive forces induced in them oppose each other, 

Operation of the inductive transmitter is based on 
obtaining ditferently direoted electromotive forces of dif- 
ferent values induced when the gyro spin axis comes off the 
zero position. When the gyro has turned through a certain 
angle, the electromotive force inoreases in the coil where 
the armature portion overlapped by the core is larger, and 


ee ee ek y = ay = an 
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decreases in the ooi1 where the overlapped portion ig Sma). 
ler. The difference of the electromotive forces ia feq to - 
the amplifier whioh oonverts it into the zero gyro OOrretion 
ourrent for the respeotive plane. The induotive transmitte; 
ooils are sasembled on base plate 1 sorewed to gyroscope 
base plate 21 (Fig.66). 


(o) Gygo_Corregtion System _ 


a. Th. Eh MR 


Housing 9 of the magnetio oorreotion system is sorewed to 
base plate 21 of the gyro on the side opposite to the induotiy, 
transmitter (Fig.66). 

Permalloy housing 9, oore 11 and oover 5 form magnetio 
oirouit of the oorreotion system. Cores 11 are attaohad to 
housing 9 by means of bushings 17. Cores 11 are bored sphorice 
ally concentrio with the sphere of gyro dome 8. Cores 11] oan 
travel along their longitudinal axis adjusting the air BADe 
They are set rigid by olamps in bushings 17. 

The main magnetio flux of the oorreotion system is forned 
by ampere=turns of the main 0011 wound on former 18. 

Ampere-turns of oorreotion coils 16 create an additional 
magnetio flux. These ooils are arranged on the cores in paira 
48 oomponents of the correction system of the vartioal and 
horizontal channels. Every pair of the coils placed in the 
sane plane (horizontal or vertioal) is oonneoted in series, 
their windings are wound in opposite direotions. The windings 
outs are connected to the induotive transmitter anplifier 
output. 

Onoe the voltage has appeared across the induotive trans 
mitter output, the correction coils in question pass the 
ourrent proportional to the angular speed of the airoraft 
turn in the respective plane. This ourrent induces an 
additional magnetio flux bringing the sero gyro baok to the 
zero position, 

165~ohm additional ooils for the vertical ohannel 2 
have 3000 turna each, while 100-ohm additional colle - for 
the horisontal ohannel have 2000 turns each. The horisontal ( 


channel ooile carry 360~ohm additional winding with 
3000 turns. | 


: , ; 
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Apart from the oorreotion OOlls, the oores ha 
oirouit coils mounted in the vertioal plane ang aa 
of ll-ohm, 135 ampere-turns. The Bighting eu ee 
oreate ampere-turns making the Sero gyro form iin 
oorreotion ampere-turns s0 that the sight plots ¢) a 
component of the elevation angle in its field of a . 
The ooils are wound on formers fitted on flanges na 
latter are sorewed to housing 9, — 

The main coil of the &yro ie shown in Fig.68,. 

The main oorreotion winding and two heater widiiag 
wound on former 2. Holder 1 with thermoregulator ? ‘s ~ 
soldered to the inner side of the former. Lower ae 
winding 05 of former 2 is mada of two series-oonneoted 
bifilar windings of 13 ohms each, | 

The oentre winding of former 2 is the main 0011 of the 
sero gyro oorreotion system. It is made as e layer winding 
with 900 turns laying 40-ohm resistance, 

D4-ohm upper bifilar w | 
cane pei inding 0) of former 2 serves heating 

Thermoregulator 3 (Fig.68) is adjusted to be disoonneoted 
under T = 70°C, The contacts of the regulator oontrolli 
the relay out off both heater windings. ° 

The thermoregulators of the zero gyro and of the main 
Syro are similar in design (See Para.l of tho present Chapter), 


Be. Zero Gyro Base Plate 


Fig.65 shows how the sero Eyxo is attaohed to the base 
Plate. 

Zero gyro 12 18 housed in jacket 1] with the sero gyro 
outer heaters. 

. Attaohed to four sides of Jacket 11 are 15-ohm wire 
a 0, a On The heaters are odnneoted by paire in paral- 
el and in series. Contacts of relay Py apply 27 V voltage 
to the heaters, Relay Pi is governed by thermoregulator T, 

adjusted to be disconnected under 7 » +30°C. 
The base plate mounts bracket 8 that carries two relays 
| @nd the following resistors: 
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hee A) Gases: 


Pia - gyro external heating relay disoonneoted 
under +30°03 

Pio 7 gyro internal heating relay disoonneoted 
under +70°0} 

Rag ~ main oo11 olroult adjusting resistor; 

Rog37 fixed resistor; 

Roi¢~ adjusting resistor of the Kung 00412 odrouit, 


Besides, bracket 8 mounts thermoregulator Ty (disoonneoty 
at Ta +30°C) to govern the external heaters, ‘and termina) 
blook 14 to seoure the wiring. 


x x 
Capacitors Cy; 055 GO, and O¢ (10) of the induotive trang. 


mitter and eleotrio motor oapaoitor Ch are. seoured to 
bracket 8 together with resistor r, of the eleotrio motor 
oontrol winding, spark-quenching capacitors Cu, and Cu, and 


resistors Tuy, To. 

Outside, the sero gyro with the brackets is protected 
by a jacket with heat-inaulating rubber gaskets. Sorews _ 
attach the Jacket to the adapter, and the latter is seoured 
to base plate 4. 

The zero gyro planes are S@ligned with the sight head 
planes and with the adroraft axes by means of a epeoial 
matohing device comprised of the bell support and tro 
bushings with springs. 

Level 13 is mounted on the base plate to oheok whether 
the sero gyro is oorreotly arranged on the airoraft. 

The meohanism desoribed is oonneoted to the oontrol box 
acacia go hi Q@nplifier by a oable terminating in 
eotors for the sero gyro amplifier and HI 

(for the control box), nee 


The wiring diagram of the sex 
aa O gyro is presented in 


4» ZERO GYRO AMPLIFIER 


The sero gyro amplifier is 
made ang 
(Fig.70). | | @ sepazate unit 


Horisontal plate. 15 (Fig.70) mounts; 
4 = bias oirouit capacitors 6s Ons Ons Cot 


1 
. ‘ . of 
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2, 5 = interstage and feedback transforners Tp-2, 
| Tpe3, Tp-b, Tp-5 of the vertioal and . 
horisontal ohannelss . 
12 =~ valve 6HAN( A, ) of the horizontal and 
| vertical Ee Voltage emplifier; 

5 - valves 6f12C (1,, Io. 4, ,H,) of the. =) 
power amplifier stages; ee oe 
kenotron 61/4 (J g)t. 

9 - fuse protecting eo amplifier a shorts 
oirouiting; | 

ll = selenium rectifiers Wy, By, of bias 
oirouite of valves a3, A? 

8 » referenoe oonnector for cheoking the anpli~ 
fier oporation; 

3 = reotifier oirouit filter Sapanieer C3 - a 

14 = selenium reotifiors BC)» Be oF ogee oe 
of valves J, Ii ) : 
16 = output filtet capasiter C, : 
The bottom of horisontal plate 4 (P1g.71). mounts: 8 
2~ power transformer Tp-1; 
3 and. 7 ~ adjusting resistors pc-1000; 
1 = panel with resistors Roy Ras Ray ss Res | 


» 


Ros Res Ros Ryys Ry5 Rys3 
6 = output filter oapaoitor Cos a 
3 = automatio bias filter capacitors 0 39 Cys 


All components of the amplifier are seoured either direotly 
to plate & or by means of adapters. ? 
Above and below, the amplifier components are protected by 
jackets egainst mechanical damage. The jackets are provided . | 
with holes and louvers for better pone of the a aac oe 
Components. 
Spring~loaded olamps are meant for reliable attachment 
of the valves. 
When valves 4, Jig,43 and J, are replaced, the spring~ 
loaded olamps may be removed together with the cover. 
The amplifier is mounted on spring shook-absorbers 1 
(Fig.70) to ensure reliable operation of the amplifier 
components under vibration conditions (from 10 oyoles and 
over) and to absorb shooke during take-off and landing. 
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The amplifier is oonneoted with the sight sero BTC | 
by means of cable 7 (Fig.70) terminating in connector 1 
The lower part of the amplifier oarries notal brataing 
with lugs serving as a bonding wire when the unit ig 
on the airoraft. a | 
.-Pige72 represents the wiring diagram of the Zero gyr 
| amplifier. | 


hounteg © | 


§. CONTROL BOX 


The oontrol box serves tor switohing over the electrical a4 
oirouits of the sight and for controlling them under dif. ced 

_ ferent sight operating modes. The control box General vier 
| is shown in Pig.736 | gd 
The oontrol box oomprises two units: Gistribution bor wong 

and relay box 2. Distribution box 1 and relay box 2 are a 
connected by three 20-pin flat connectors 3 and are attached ‘y 

| to eaoh other by six sorews 4, 


A. Distribution Box 


Distribution box (Fig.75) changes over all ofrouits of | 
‘She sight. It is comprised of housing 3 accommodating 
_ distribution blooks 4, brackets 6 with connectors 5 that 
Serve connection of the distribution box and the relay box. . 
Cables 8 connecting the distribution box to the sight assonbly. 4 
units are attached to the box housing vby olamps 7. : 
. on box is provided with referenoe oonnect= — 
ree — ed on the braoket riveted to the housing for cheok-. § 
4 a on etait when the Sight is out in for operation. “<4 
whioh is remoy : inp tain proteoted by plug 7 (Pig.73) -: a 
oo ed when checking the sight by means of HIS 
—— . : Bestdee, the distribution box houses: 
<i she ballistio bridge, resistor 7), of | 
prediotion aa signalling oirouit, R,. of the 4 
-vertiea) oorrests ee natte, 007 of the horizontal and 
sir - = ‘he distribution box housing serve for .°. 
ties ae an aa a control box to the airorafte : 
egg fOVHY ebtached. to the housing oy seaeeg Tet 
Vs : e . : — an 


¥ 


. ‘se 
«y%t 
oP nae ea 
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Be Relay Box 


The relay box (Figs 76 and. 77) houses elements governing — 
operation of the sight oirouits at different modes of | 
operation. All elements of the relay box are assembled on 
common plate 4. Relays Pos Py mounted on the plate, out in — 
the ballistic bridge resistor groups. The plate also carries 
looking relay Po, relay P, controlling the radar ranging * — 
unit and the range manual oontrol, ranging unit type 
seleotor switoh Iixp-1. oe a! . 2 | 

The same plate mounts a bracket with two fuses IIpi (3) = 
and [p2 (2), oonneoted to 115 V ojrouits of the primary = 
winding of eleotron relay transformers of the computer and Bee 
a relay on the base-plate. Attached to plate 4 are two 
brackets, braoket 1 mounting relay Pao of the gyro deflec~ = 
tion angle eleotromagnetio limiter and break-off signalling © |. 
relay Pox’ Bracket 6, mounting removable unit 6 (¥ig.73), 
has a latoh to seoure the unit and to prevent it against 
dropping out at sharp jerks and impaots. The unit 1s 
connected with the control box through adapter terminal . 

. block 8 Braoket 6 mounts also relay P). of the damping | 
“ gdroult. Oo 

Plate 4 oarries adjusting resistors Boys Bees Resy Ryo. 

Reos Regs of the oiroult oomputing the airoraft slipping 
correction; Ryo, Rig ~ of the sighting oirouit; Rous 

Rg ~ of the correotion oiroult; Roo, - of the oirouit a 
computing the retiole oirole size; Ri,, ~ of the break-offf 
signalling oiroult; fixed resistors Bo, 45 Bo77? By? Rize) : 
Rags Bog Royse Of the sight computing oirouits; capacitors a 


and C,5, type STO; higheohmic resistor Rooos and 

resistor Bo), of the WIT type, connected to the AYAG 

transmitter filter olrouit} oapaoitor 0, of the gyro 

deflection angle eleotromagnetio limiter. 

The bracket of the ranging unit, type seleotor switoh, 

mounts resistors Roo ANd Boggs type WIT. The resistors ane 

soldered to @ block. — : | - 
Arranged in the lower portion of plate 4, on bracket 9 

(Pige77) are flat connectors (to oonneot the digtribution 
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box) and resistors Ros Ross Rog? R 26? Roos Row Rags Rows 


Rogge Rayq# Ragg? Raogs B32* io» Roror Reo Rysky Ry oo B, 
R739 Ragks Nysye Ryo Rage Kiar eye Regi Rage rye ra, 
as woll as fixed reaistors Ross Rooy Of WIT tye. Al} 
' the above resistors are arranged in the sight oomputing 
oirouit. 
The side wall of the relay box base-plate mounts 
.,, ewitoh Ixp-3 (10): whioh ohanges over the recistors making 
. allowance for the overload at high altitudes for diffarent 
types of airoraft. 
| From above, the relay box ia proteoted by jacket 5 
-.(Pig.73) and from below - by oover 8 (Fig.74), both being 
fixed to the plate angle bars by sorews. 
The relay box is provided with a bonding wire (braiding - 
| ; -with lugs) connected to the airoraft struoture when mcunving | 
“othe unit. . 
<)> Removable ballistio unit 6 (Fig.73) consists of braoket 
.; which mounts ballistio resistors 2 (F1g.78). The ballistio 
"-) unit ds oonneoted with the sight by two blooks 3 of Pi 
“type. The unit is protected by jacket 4. | 
: Figs 79 and 80 represent the wiring diagrams of the’ 
distribution and relay boxes. 
' The ballistic units electrical diagram ia shown in 
- “Pig.39. 


A! 


" 
! 
i 

’ 
| 
| 
ey 


6. ALTITUDE UNIT 


The altitude unit (Fig.82) performs stageless introduo- 
, tion of the altitude into the sight computing olrouits. 
: The altitude unit utilizes the prinoiple of the potentio 
meter follow-up system. The aneroid box unit BA--20 (BA-28) 
_ Serves as a moohanioal transmitter of altitude. 


A. Altitude Unit Gear Train 


Gear train of the altitude unit is shown in Figs8le 
When the altitude ohangos, the sasgging of aneroid 


: capsules 1 is convered by crank mochanism 2 and pinion 3 
oars ouenang of contacts 4 relative to diso Se The diso is 


Sqr cers oer 
ee OF Bie br et 
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provided with two slip half-rings Ansulated fr | 
In the neutral position, Contacts 4 stand on a nan 
portion of diso 5, and there ig no voltage cm ao 
windings of oleotrio motor 6, _ 7 
When the oontaots olear the in; : saat : 
gliding over the half-ting and the conten . rag 
motor control winding supply oirouit is cloned ee cean 
. motor starts rotating, and sete in motion contact ini 
the two-stage worm reduotion unit. Due to the jai tis 
supply oirouit design, the diso turns towards iatehten i 
Angulated portion with the oontaots. The Gigo turns pa . 
‘brushes of potentiometers 7 start rotating simultaneou - 
the diso and the axle with brushes receive motion rae 2 
‘shaft 8 of the worm reduction unit. The soli iid ies - 
‘the contacts have reached the insulated portion of the pe 
' The matohing achieved, the eleotrio notor oontrol winding 
supply ofrouit breaks, and the system oomes to atandstil) 
Thus, the potentiometers keep following up the altitude 
transmitted by the aneroid capsules. 
The altitude unit is actuated by two-phase asynchronous 
eleotrio motor JMJ-0.5 whose windings are connected 
to 115 V, 400 o.p.s. maine through the transformer, 


B. Description of Altitude Unit 


The altitude unit is three main units, inoluding aim 
tight ohamber unit 8, potentiometer unit 4, and housing 
unit 18 (Piga 82, 83). 

The airtight chamber inoorporates two main elenents 
of the altitude unit: altitude transmitter (aneroid capsules 2) - 
and a potentiometer follow-up system accommodated 
inside the airtight housing 7 Olosely shut by cover 10 
with gasket 9, 

The inner spaoe of the airtight chamber oommunioates with 
the statio ohamber of the Pitot statio tube via pipe 
connection 11. The oontaot digo placed in the airtight 
chamber is connected to sealed shaft 15 of special design 
‘by means of a oruciform olutoh. The gear threaded on 
shaft 15 is engaged with the gear of the reduotion unit 
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output shaft mounted in the housing unit. The Bearing ny 
be adjusted during assembly by turning the airtight Ohanber 
relative to the housing unit. The side of the airtight 
chamber opposing shaft 15 is provided with a bose bearing | 
the washer with a olamp. The latter retains cable 12 and 
Jaoket 1 proteoting the altitude unit against moisture ang 
dust. 

One of the side walls of the airtight chamber accomnotaty 
blook 14 making conneotion between the potentioneter follop. 
up system and the electrio motor control windings. 

Arranged on the side wall of the airtight ohamber are 
fixed resistors Reos Reos Reg of potentiometer ll49 oirouit, 
The airtight chamber unit is seoured +o housing unit 3 with 
four sorews and then after final adjustment of shaft 15 
engagement with the reduction unit is placed on the locating 
pins. 

The small-size double-stage worm reduotion unit is put 
inside housing 3 which also aooommodates the eleotric notor 
supply transformer, adjusting resistors 5 and oxpaoitor 6 
ensuring shift of the voltage phases in the excitation and 
control windings of the electrio motor, 

Potentiometer unit 4 is made up of three concentrio 
formers with the potentiometer windings: No, lz = introduo- 
ing funotion f (H) into the ballistic bridge, 49 - | 
introduoing funotion £(Von.ns 9,2 Into the bridge computing th 
airoraft slip oorreotion vertical component, 

Block 23 mounting the potentiometer brushes is rigidly 
attached to the unit axle. The blook &lso mounts a group of 
ne aera Every ring is conneoted to the respeotive 

0 @ pote | 
ring is wee oe ae are Mey 
ook 2h soxewed to the 

potentiometer housing. The unit axle terminates in gear 21 
meshed with the aforesaid Output shaft of the reduotion 
unit. The other end of the axle is providad with a bushing 
having a limiting pin whioh presses on the limit switoh 

' oontacts to disconnect the eleotric motor at extreme values 
of the altitude thus protecting the altitude unit against 

: damage. The bushing mounts altitude acale 13. The altitude 
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ss . 
Coe _" the unit is read ofr ee the window made 
The formers with the windings of potentioneters JJ 
and [49 may turn relative to rixea potentiometer lo ana 
- consequently, to the housing, thug adjusting is achieved r 
Besides, the potentiometer, housing may turn in the unit 
housing for adjustment purposes as it is meshed with the 
réduotion unit. After adjuatment, the potentiometer housing 
is lookpinned to the altitude unit houging and seoured by 
BOLeWS » | | | | 
The wiring diagram of the altitude unit is presented 2 
‘In Pig.84. | | 


Cees 


Meg ee ee ee 


Got 


sty Too eeernes 
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7. RELAY WITH BASE PLATE 


The relay mounted on a separate base plate is meant to 
automatioally form the sight retiole oifrole in the sight 
head and to compute the airoraft slip oorreotion vertioal 
aomponent . 

Pig.85 shows the general view of the relay unit mounted. 
on the base plate. The unit oomprises base plate 1 and 
electron relay 2 differing in no way from the eleotron relay 
of the oomputer. 


ee ee cp 


ey re ee 
= cee - : 


— a0 ee ee - ree 
.%- 


Desoription of Relay 

All the elements of the eleotron relay (Fig.87) are 
arranged on base plate 12 and vertioal angular panel 4 
attached to the base plate. 

One side of panel 4 mounts: two small-size magnetic 

amplifiers Yy1 (7) (Fig.87) of time T (JK). follow-up channel 
and Y2(8) of JA(MIM) follow-up channel, four bantam 
valves Jy, Jo, Az, Ty (2, 3,.5, &), transformer Tp-3 (16), 
potentiometers Rony Ry (13, 15) to adjust the relay 
sensitivity, and adjusting resistors R,4, Rj, (14). 

The other side of the panel (Pig .86) mounts: two 
selenium rectifiers 7 (CB), 0B,); blook 2 with resiators h,, 
Roar Rigs Biss Rugs Ryze Rugs Res Ros Rios Rags Rage Rogs 
Raq Ros Res Rey Boys Rags Roys Ry Ros Ryze Ross valve 
panels 1; fuses 4 (Mil. m,) arranged on the blook with | 
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reaistors. Resistor By (Fig.89) is arranged on the bage 
plate. 

The upper part of the base plate (F1ig.87) mounts two 
polarised relays P9 - Assy 41 Pj; "2 (1, 10) and two 
capacitors, type MEIN, Ce, C1314 11). The lower part of 
the base plate acoommodates two capacitors, type Ks, 

Ons Cy} two capacitors, type MBI'l, Cass Cyg3 20-contaot 
gonneotor; mounting plate with capacitors, type KBI-H, 


O15 C5» Cae Ons Cor Cro» Cxas Cy 03 filter resistor Rao, 


Attached to the base plate lower part is bottom 9 (Fig.67), 

The relay is protected by jacket 3 (#1g.86). Beaded in 
base plate 8 are hollow struts 6. The relay is seoured to 
the oomputer or to the base plate by sorews passing through 
struts 6. 

The relay wiring diagram is presented in Fig.88. 

The base plate (Fig.89) is made up of duralumin base 5 
provided with three holes housing shook absorbers 4 for 

.mounting the relay unit on the airoraft. 

Seoured to the base plate is oable ‘2 intended for oone- 
tion between the eleotron relay and the sight set. The oxbdle 
terninates.in oonneotor 3. 

Beneath the base plate, the oable leads run to the 
flat oonneotor sooket whioh receives the plug of the conneta 
attaohed to the relay. 

Flat oonneotor 1 is rigidly attached to base 5. Leads 
running from oable 2 to oonneotor 1 are proteoted by & 
speoial oover. Mounted under the oover is an adjusting 
resistor of the taohogenerator exoitation oirouit of the 
‘reversible eleotromagnetio olutch 2PT-200 pleoed in .the 
sight head and forming a part of the sight retiole oircl# 
follow-up gear train. The base has braiding 6 with lugs 
erving se a bonding wire when mounting the relay unit ° 

the airoraft. 


The relay base plate wiring diagram is presented in 
Fig.90.- | 


8. VOLTAGE REGULATOR QH~4 


The voltage regulator, with the jacket and magnetic gost 
removed, is presented in Fig.91. | 
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Plate 10 carries on top: oarbon regulator 9, two | 
valves 15, bracket 16 with resistora and sensitive element 5 
jn shook-absorbing frame 4; mounted on the underside of the | 
plate are three fixed resistors (Fig.92), capacitors 11, 
conneotor 1 and a terminal blook. 

Shook-absorbing frame 4 is proteoted with nagnetio. 
soreen 6. 

The sensitive element is attaohed to frame 4 by means of 
springs 7. It is provided with shook-absorbing “eprings 22 
and limiting springs 2. 

Plate 10 46 mounted on common plate 12 (Iig.92) by means 
of struts 17 (Pig.91)- 

The regulator meohanism is protected by jacket 8. Plate 12 

of the voltage regulator is mounted on speoial base plate 13 
equipped with four shook absorbers 14 made of rubber oer 
metal. 

The construction of the oarbon regulator is shown an 
Fig. 93. 

The regulator consists of an eleotromagnet with blade 
aprings and of a carbon pile. 

The electromagnet comprises core 7 and a 001i] with two | 
windings: main winding 4, and additional winding 35 enolosed 
in housing 5. _ 

Core 7 of the eleotromagnet ip sorewed into sowax of | 
housing 5. Rotation of core 7 enables adjustment of the air 
gap between the oore and electromagnet armature 10... - 
The latter is rigidly connected with blade springs 9 resting aes 
against washer 8. | : 

Carbon pile 2 is oomprised of oarbon discs oompresse 
between two carbon oontaots eleotrically insulated from the 
regulator components. One contact 48 seoured to ee - 
sorew 13, the other oqntaoct ll, to eleotromagnet armature i. 

Carbon pile 2 18 placed into insulating porcelain tube he 
which is arranged in radiator body 1 whose fins ensure 
necessary heat exohange. ‘ 

Resistance of oarbon pile 2 depends mainly on contact 

Joh varies when the oarbou 
resistance between the disos whio 

hin the limits of its 
pile compression is ohanged within 


resilienoe. 
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The oompression of oarbon pile 2 is determined by the dir. 
ferenoe of two forces applied to armature 10: the force 
developed by springs 9 and the electromagnet pull, 

Sinoe the electromagnet pull depends on the number of the | 
ampere-turne of the eleotromagnet winding the oarbon=pile 
resistanoe and the output voltage are alao determined by the 
number of the ampexe~turns. 

When the stabilizer is funotioning, the sum of foroes 
applied to armature 10 under stable operating conditions is 
equal to zero. Changes in the input voltage or the load bring 
about changes in the output voltage and, consequently, in the 
‘ampere-turns of eleotromagnet main winding 4, so that the 
equilibrium of forces applied to armature 10 is disturbed.. 
The resultant force causes the armature to move in order to 
restore the equilibrium of forces applied to it. When the 
armature travels, the compression of the oarbon pile ohanges 
thereby changing the output voltage. The system 1s designed 
so that ocarse (statio) stabilization of the voltage 1s 
ensured when the foroes applied to the armature are in 
equilibriun. 

Fine (astatic) stabilization of voltage is obtained by 
additionally changing the pressure exerted on the oarbon pile - 
by varying the eleotromagnet ampere-turns. The latter are 
adjusted by the sensitive element which ohanges the current in 
additional winding 3. 

The construction of the sensitive element is shown in 
Fige9h. 

The main components of the element are « permanent magnet and 

an eleotromenet. 

| Frame 4 of the sensitive element with ourrent-oarrying 
springs 3 and contacts 2 is mounted together with pole 
shoes 1 on bracket 6. 

The preoision of voltage stabilization is dependent upon 
the oonstruotion of the sensitive element and frame 4, as well 
as on the magnetomotive foroe and stability of the permanent 
magnet. 

Permanent magnet 5-made of highly coercive material (alloy 
maenion®) ie subjected to stabilization treatment (magnetized 
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up to complete saturation and de 
adiabapersis magnetized down to a 

In view of the diffioultier involved in 
tion of permanent magneta the sensitive eat aaa 
with a magnetio shunt enabling the magnetonotive sani - 
the permanent magnet to be smoothly varied. the mechanisa ( 
the sensitive element is seoured to angle bar 7 and : 
on top by a cover, | — 


9. BRIRF DESCRIPTION oF RLEOTRIO MOTOR 
g 
Treks AT=4M, W-6 ana IP-3.5u 


Bleotrio motors, types AT-M, (21-6) ona 2P=3.5M are 
two-pole machines of the enologed type. The eleotrio 
motor WT=4M (71-6) has two symmetrical excitation windings 
-gonneoted in series. The centrifugal regulator automatically 
outs in and out the resistor shunting the arnature winding 
to maintain r.p.m. constant when the shaft load and supply 
Voltage are ohanged, 
' The olrouit diagram of the eleotric motor JT—Ail is shown 
in Fig.96. : ) 

Motor Charaoteristios 


Supply voltage weccccecccecccecccecececc 27 ¥ + 108 
Shaft power at U = 27 V cscccccccececeecs at least 3.5 W 
Current intensity coscoscovcosecciovcoes NOt exceeding 0.7 A 
PoPoMe Coccccccccovccccooccssaccceresces Tw 4900 @ 5800 | 
Bleotrio motor IT-6 differs from the JT-4M motor in that 
1¢ is 8 um longer. Ite shaft power is 6 W at U = 27 Vy the 
current consumed not exceeding 1 Aj n » 8200 = 5600 YoPeMe 
Bleotrio motor JP=3.5M belongs to types of machines 
characterized by separate exoitation from permanent magnets. 
Motor Characteristics 
Supply voltage soscccssccevcoscesesevece 27 Vf 
Consumed current sebaeesceseereecisiains not over 0.35 Ag 
Shaft maximum power at n = 8500 LoPoms S106 _ | 
at least 3.5 W, | 


The oirouit diagram of the eleotrio motor IP=3.54 is 
shown in 7ig.99. 
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10. MAIN COMPONENTS OF SIGHT OIRCUI? 


ae The present seotion deals with the purpose and 
_', . the main components of the ACI=5HI sight Olirouit, 
soe All oomputing oirouits of the sight are made as poteatio, 
oe on meter bridge olrouits. The basio elements of the Olroults 4 
o. oe potentiometers (voltage dividers) made of wixe POSSOGsing a 
. pes ; high specifio resistance. The ends of potentioneters Petty: 
Bee " 1. Voltage, any part of which may be taken off the potentionste’ 
. oe ‘by means of the sliding brush (slider). 4 
= | The sight has transmitting potentiometer I ang receivigy 
7 oe potentioneter lil. The external view of these potent lomoters 
*.¢- 48 shown in Fig.101. be ae 
s, ‘They are absolutely identioal in design except: 4 
i : that the receiving potentiometers are provided With linit © 
,""" S gwitohes which de-enargize the potentiometer cirwit when —_ 
rau the brush reaches its extreme positions. | a 
i a The sight employs unit-type potentiometers l,, In, ly" 
and Bo on (Fig.127) described above. So 
ee Ad justing resistors 0-50, No~200 and NC=1000 ave 
ne :. intended to compensate for deviations of resistance ‘ta the : 
“+ * potentiometer oirouits (due to Anaocouraocy of manufacture) | 
’ and to adjust the eleotrical olrouits to meet the required 
Settings. Every adjustable resistor ie a variable wire 
_ vTesistor, the figure standing after letters I; designating \ 
| the resistanoe vriue in ohms. : ; 
2; All types of the adjusting resistors are identioally 
. ‘+ ,." designed (Pig.102), 
va, Besides, the sight utilizes high-ohmio adjusting 
_ wesistor DC-SO00 (see the Desoription of the Computes 
_ above). General view of the resistor ds shown in Pig.:03. | 
The potentioneter computing systems are governed by tie “ 


. @leotromgnetio reversible olu | 
tohes with various types xf - * 
ag the relays. These are} | ~ 


? (1) Releye_Po-13-19 
Lo e nen eleotromgnetio D.C, relays of the PC~13-10 
Ce PUMel type are used for switohing over the sight oirouits 


deniga op 


‘ 
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yo PC-13-10 relay has six contact Groups, eaoh grouy he | 
Lnormally opened and normally olosed contaots, Selaie » im 
Pay Bq are of the PO-13-10 type. Relay POM-1 has two a a5 
‘of normally-opened contacts, it 1s arranged in the as iid 
oiroult (Fis) ~~ , 


(2) Belegs_ PJ-5 _and_ | a 


These are small~sise plug-in polarised relays; relay 
type Pil-5, having three positions, and biassed relay | S 
of P=? type, having two positions. Relay Pll=7 of the sight : 
oiroult operates in the ofrouit of the eleotromagnoetio | ‘ 
liniter?P,9+ The electron relays use relays Pil-5 modified 
as relays Aesy 41. ! | 


(3) Heater Relay Aq~Assy 1-323 


It is a small~size eleotromagnetio DC. relay intended for 
changing over the heater eleotrioal ofrouits. ow 

The relay has only one contact group operating for 
closing. Relaya Pia Pros Pi of the sight oome under the 
4H-Assy 1-323 type. | | 

Apart from the sight oirouit components listed ova, the | 
olrouit comprises fixed resistors and oapaoitors shown 
in Pig.104, 

An example of designating the airtight netallised-paper 
capaoitor in reotangular housing of the seoond model, rated 
for 200 V (operating voltage), group A, rated capacitance 
of 10 mfd, olass II, permissible deviation of capacitance | 

| from the rated value not exceeding +1083 
® capacitor METI-2-200-A~10-II-T0CT 712-54. 

All the aforesaid oomponents of the sight oirouit are | 
Connected by wire MIB TYK 282-57 in accordance with the key 
and wiring diagrams of’ the sight. | | | 


. az 
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Part “II 


The seoond part of this Desoription deals with the ondies* 
tion of the sight. It inoludes: a 

(1) mounting of the sight on the airoraft; 

(2) connection of the sight with the radar ranging units 
and JYAC transmittor; 

(3) checking of the sight on the ground; , 

(4) operation of the sight in the air and instructions on 2 
combat employment; ) 

(5) routine maintenance jobs; 

(6) cheoking of the sight by means of testing equinent 
KSC: 

(7) trasportation and storage. 
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Chapter I 


REQUIREMENTS POR SIGHT MOUNTING AND ‘ARRANGEMEWD ON 
AIRCRAPT | 


1. GENERAL REQUIREMENTS 


The sight must be mounted on the i 
ete eee @iroraft so that its pars 
6ristios may be used most advantageously 
when the pilot sits in his normal working position. Ite 
arrangement must also provide oonveniens i 
@ for serv 
cheoking procedures. | =r 
Pay special attention to the following requirements: 
Q) All sight units must be interconnected by cables in 
accordance with the sight cabling diagram (See Fig.126). 
(2) All units and connecting oables in the metal shields 
must be reliably bonded to the aliroraft structure. 
= When the sight is mounted on the airoraft, the aire 
Crait manufacturing plants should 
use the sight mo 
(See Chapter IX). ° — 
a The sight must be mounted on the aircraft to provide 
€nience for firing cannon and rocket weapons, as well as 
for bombing, 
iat The sight mounted on the aijroraft should be supplied. 
on V £106 D.C.; 115 V 45%, 400 o.pes. 45% : 
ca The sight Should operate in conjunction with the 
a ok and Slip angles transnitter AYAG and radar range 
nder or radar Btation. 
es (7) when mounting the sight set on the airoraft and when 
oe 1t for ohecking or repair, bear in mind that the 
; ght head, computer, sero gyro, zero gyro amplifier, and 
aie box of the ret become not interchangeable after their 
: dustment. Other parts of the sights may be used interchange- 
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ably (Assy 8 calling for adjustment of sensitivity ‘sa feed. 
back). Removable units for firing rookets are interohangoap) 
All units of the sight bear the same number, i 


2. SPEOIAL REQUIREMENTS i 


(1) Sight head 2 (Fig.1) must be arranged in front of ths 
pilot so that it does not obstruct the pilot's field of 
| vision and so that the pilot may easily follow the movable 
 retiole oirole when firing rookets and shells, , and dropping 
-, bombs. It should also ensure the convenient operation of the 
sight head controls and mode of operation sclcotors, bx, 
HP=30«PC, RADAR = OPTICAL arranged on the sight head bracket, 
The sight head must be arranged on speoial bracket 1 ad just- 
ing the sight head position relative to the airoratt axes. 

The target and the sight movable retiole may be 
photographed by oamera controller Ci-45, The bracket with 
the sight head should be arranged so that the head may be | 

easily renoved without the bracket, if necessary, as the 
sight setting is disturbed when the head isa removed together 
with the bracket. 

When removing the sight head from the bracket, be sure to 
disconnect the plug.connectors [[-1 and W=2 and the 
plug connector connecting the sight head and the range in- 
dicator on the braoket. When mounting the sight head onthe 
bracket, join the plug connectors. ‘ 

| (2) Computer 3 must de mounted on the adroraft so that its. 
dials may be photographed in flight and checked visually 
. during ground tests. e 
. (3) The Bero gyro mounted on base plate 4 should be : 
precisely oriented in respect to the airoraft axes in oon 
mip the designations marked on the sero gyro jacket, 
Gyro should be so mounted on the airoraft as to 
a ite proper setting relative to the airoraft axes by ) : 
aaeae oc ame ee en ae ee 
ate ° Place, with the following tolerance 

+45" relative to the airoraft vertioal axis; | 

+30° relative to. the airoraft lateral axis; 

430° relative to the atrorart longitudinal axis. 
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(4) Arrangement and mounting of sero Gyro amplifier § on 
the airoraft must make the amplifier test connector som 
cessible ao that the fuse and eleotron valves may be replaced 
without. removing the amplifier from the airoraft. 

(5) Arrangement and mounting of control box 9 of the sight 
must provide easy acoess to the control box connector, fuses, 
radar ranging unit seleotor switch aud replaceable ballistic 
unit. 

(6) Static pressure must be fed to the pipe connection of 
altitude unit 8 from the airoraft statio pressure receivers, 
(7) Arrangement and mounting of voltage regulator CH-4 

cust be correct to ensure desired orientation relative to 
the direction of flight in acoordance with the arrow marked 
on the jacket. | 

(8) The relay mounted on base plate ? must be arranged un. 
the airoraft within easy reach for ground oheoking and for 
replacement of the valves. | 

_ (9) Range manual introduotion potentiometer must be ar- 
ranged on the throttle control and its slider must be oon=- 
nected to the throttle control lever. The potentioneter 
slider should rotate to cover the range within 200 to 
2000 a 


3. SIGHT LAYING INSTRUCTIONS 


The sight should be laid upon mounting it on the alroraft © 
and checked for proper laying during routine checks. 

To lay the sights 

(1) After placing the airoraft in the direotion of flight,. 
loosen the bolts seouring the head bracket te the aircraft ~ 
bracket. In this event, the sight head with the bracket can 
turn through certain angles relative to the airoraft axess 

(2) Switch on the sight. 3 

(3) Unlock the sight head gyro by placing the locking 
lever against GYRO (THPO). 

(4) Set selectors GC and HP-30-PC to positions ¢ 
and HP~30 corresponding to the sight operation when firing 
Cannon. 

(5) Turn the throttle control lever ' to set 0.3 seo. in 


the computer soale 7. 
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(6) Turning the bracket together with the Bight heng 
point the sighting beam (sight retiole central pip) to ” 
required spot on the testing target. 

(7) Tighten the nuts of the pins seouring the eight hess 
bracket to the aircraft braoket and again cheok the signs 


laying. Mark the laying notches by paint. 
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Chapter II 


TCHING SIGHT ACI-SH] with PRO 
FIRE CONTROL PROBLEM SOLUTION 


For solving the sighting problem the sight ACI-SHI 
receives target range data from the radar ranging wit or 
from the radar station. | 

The attack and slip angles, necessary to compute the air< 
oraft slip correotion for rookets, are introduced into the 
sight from the attaok and slip angles transmitter - JVAC. 

To ensure the correct and precise operation of the sight 
mechanisms, match the sight, radar ranging unit and JIYAC 
transmitter prior to (or during) mounting them on the aire. 
oraft. 


1. MATCHING THB SIGHT WITH RADAR RANGING UNITS 


a7 . ; 2 
* - fons - > 
AP Sem pats Aen” ee ili at ie Sete ee Pm il 


oe 4 
ee 


Sight ACI-5HJ may operate in conjunction with radar 
range finders CPJl=eSWK (KBAHT) and also with radar stations, 

To match the output characteristics of the radar ranging 
unit with the characteristics of the sight ACI-SH, proceed 
as follows: 

(1) Connect the sight set with the radar ranging unit 
components according to the standard connection disgrams. 

(2) Connect the tester to the radar ranging unit test 
connector. Prior to this the tester must be checked by 
calibration against angle reflector (See desoription of the 
radar ranging unit). 

(3) Set the switch RADAR - OPTICAL on the sight head 
bracket to RADAR position, and the radar ranging unit type 
selectors in the control box and the computer = to the 
position complied with the type of the radar ranging unit 
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(4) Switoh on the sight and the radar ranging unit, 

(5). Adjust the controls of the radar ranging unit; tester 
to feed voltage for various ranges and check the range 
follow-up on the sight oomputer scale [, 

(6) If the range J followed up on the sight soale aie. 
fers from that set on the radar ranging unit tester, adjust 
the output voltages of the radar ranging unit. Tolerated 
error of the range followed up on the computer soale J ig 
within +10n. 

The outputs of the radars are matched with the sight 
characteristics just as in case of the radar ranging unites, 


though oable Pel, switch RADAR - OPTICAL and lamp HIGH 
VOLTAGE ON are not operated. 


2. MATCHING THE SIGHT WITH JYAC TRANSMITTER 
Sight ACI-SH is designed to operate in conjunction 


with JYAC-133-8 and JYAC~8u. The employment of other 


types of JIYAC is possible provided that the measured 
angles, potentiometers resistance and matohing circuits are 
kept within the permissible limits. To check the sight for 
proper matching with the attack and slip angles transmitter, 
make sure that when the horizontal vanes (a) are diflected 
upward, the sight reticle moves downward, and vice versa } 
When the vertical vanes (f) are deflected to the right (as 
Viewed from the direction of flight), the sight retiole . 
should move to the left,and vice versa, 

The acouracy of the JYAC mounting should oomply with 
the drawing for the installation of the rod on the siroratt 
with tolerance +17', the airoraft being cevelled up. 

The computed values of angles a and ® should be within be 
limits, the maximum error not exceeding 25'. 

The JYAC operation is to be cheoked by a special 


device in accordance with the Instructions. 


x 
f 
ae 
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Chapter III 
INSPECTION AND CHECKING OF SIGHT 


the sight 18 to be oheoked-up and inspected in accordance 
with terus and regulations specified by the aircraft service 
ing procedure. woe 


A. Outside Inspeotion of Sight on Airoratt 


Inspect and check-ups 

1. Armoured glass panels of the cookpit, light filter, 
reflector and objective for condition, reliable attachnent, 
as well as for dust, dirt and o11 spots, Clean the optical 
parts of the sight with a flannel cloth available in the 
eight maintenance kit. The sight refleotor is to be gently. 
wiped with a clean cloth moistened in alcohol. 

Never clean the reflector in any other way to avoid the 
damage of the reflector coating. 

2. The light filter is properly fixed both in the col- 
lapsed and operating positions. 

3. The sight head is safety seoured to its bracket and the 
sight head bracket - to the airoraft bracket. The notohes 
applied during fire adjustment should be aligned. | 

4. The changeable ballistio unit in the contro] box oor 
responds to the type of the rooket employed. | 

5. Radar ranging unit type seleotors in the control box 
and computer are set in compliance with the type of the radar 
ranging unit (or radar station) mounted on. the given arianrig 

6. Inspect the JYAC transmitter vanes. The vanes — 
not have any mechanical damages and should smoothly, withou 

jamming, move from one extreme position to the other. sein: 

7. Inspect the sight units and wiring tor proper oon 
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Chapter III 
INSPECTION AND CHRCKING OP SIGHT 


The sight 1s to be oheoked-up and inspeoted in accordance 
with terms and regulations speoified by the airoraft servic- 
ing procedure. “4 


A. Qutside Inspeotion of Sight on Airoraft 

Inspect and cheok-up? 

1. Armoured glass panels of the ocookpit, light filter, 
reflector and objeotive for oondition, reliable attachment, 
ag well as for dust, dirt and oil spots, Clean the optiosl 
parts of the sight with a flannel oloth available in the 
sight maintenance kit. The sight refleotor is to be gently. 
wiped with a olean oloth moistened in alcohol. 

Never clean the reflector in any other way to avoid the 
damage of the reflector coating. 

2. The light filter is properly fixed both in the ool= 
lapsed and operating positions. 

3. The sight head is safety seoured to its bracket and the 

aight head bracket - to the airoraft bracket. The notohes 
applied during fire adjustment should be aligned. — 

4. The changeable ballistio unit in the oontrol box cor~ 
responds to the type of the rooket employed. | | 

5. Radar ranging unit type seleotors in the control box 
and computer are set in compliance with the type of the radar 
ranging unit (or radar station) mounted on. the given airoraft. 

6. Inspect the JYAC transmitter vanes. The vanes should 
not have any mechanical damages and should smoothly, without 

: Jaming, move from one extreme position to the other. 
7. Inspeot the sight units and wiring for proper condition. 
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B. Checking of Sight 


To oheok-up the sight, switoh 1+ on and set tha 
lever on the sight head at GYRO. By inspection a 2 
make sure that: ” 7 

1. The sight retiole brightness changes from its 
Slow to going-out when the illuminatio 

= n rheostat nob 4g 

2. The throttle contro] lever connected with the 

manual introduotion potentiometer rotates e ay 


1 
In 80 doings a521Y and saootiy, 


(a) Computer scale J] moves within 2000 = 200 y 
: When the range to the target reduces to 600 se B. the ra 
amp BREAK-~OFF CBYXOL) should &0 on and continuously bun, 
with the further decrease of the target Tar Zoe In oonditioas 
of vibration and at low temperatures the lamp goes on at th 
target range of 600 i M. 
(b) Computer goale T moves withing the time measuring 
limits for the Siven ballistio Characteristios, 
Perform the ohecking in positions HP=30 and PC. 
(c) The pointer of the range indioator on the sight head | 
should move withing 200 - 2000 a. range 
<i (4) Sight retiole circle increases with the decreade of 
oo (the base being set within 40 — 45 m.). 
a a When the range ig changed from 200 — 2000 m., the 
: —— should come down computing the sighting angle. 
is © sight retiole oirole diameter increases with the 
nated : of the base and deoreases with the deorease of the 
: when the knob BASE ( BASA ) is turned 
“aan BC, HP-30-PC, HeJIYAC are set 
2 nba toc, PC, AYAC = ana when the JYAC  norisontel 
eee vanes are turning, the sight reticle should 
- ¥y move in the vertiog} and horizontal planes to | 
Mmpute the corrections for angles B and «a : 
Se Creating vacuum > 
y set, type Kny~ the 
&ltitude unit Scale moves. “— = 


Having completed all + 
' ‘h 
off the sight. —— . cheoka, look the &yro and out 


nn ee gee ee, _ 
wo = 
= xa 
> Q 
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Chapter IV 


COMBAT FMPLOYMENT OF SIGHT 


1. SWITCHING PROCEDURE 


1. 3 - 14 minutes befors take-off, switoh on the sight. 
(turn on the RATER and SIGHT switches). 
2, Switoh on the radar ranging unit. High voltage is ap~ 


plied to the radar ranging unit by setting the switoh on the 


DAR. 
sight head bracket to RA 
«43, «If necessary, unlook the sight gyro after take-off by 


setting the locking lever on the sight head at GYRO. 
4. Set the mode-of-operation selector HP-30-F0 on the ; 

_ sight head bracket in aocordance with the weapon to be use : 
The sight 1s ready for operation. For ewitohing off the sights 
first lock the sight head gyro by setting the sight ek sa 
looking lever at FIXED ( HEMOM. ), ‘then turn off the switoh~ 


es SIGHT and HEATER. 


Note: Never take off 


and lend with the gyro unlooked 
———" (imob set at GYRO). a 


2, SIGHT OPERATING INSTRUCTIONS 


for operation, dear an 
lar oorreotions within |. 


During preparation of the sight 
mind that the sight computes the angu 


the standard precision limits: 
~ in 3 minutes under normal conditions} 


pA 

- in 10 minutes under t w ~40 C3 
~» in 1b minutes under t = ~60 a 
However, the sight oan operate before we 


limite have expired: 


above tine 
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A. Attacks on Airborne Targets 


When operating together with the radar ranging units, 
type CPA-SNK ( KBAHT ), the sight ACM=SH] may de useg 
for attacking the airborne targevs at altitudes not lover 
than 600 m. The lower altitude limit depends on the radar 
ranging unit response threshold to ere reflected frog the 
ground. 

At lower altitudes or when the radar aes unit fails, 
the sight outer base range finder should be used. When using 
the sight for firing rockets or shells, the sight mode-of. . 
operation selector should be set to the position correspond. 
ing to the type of weapon fired. In this instance, the sight 
oirouit is connected to compute the angular corrections for © 
this particular weapon. Selector H-JYAC should be set to 
WAC. 

| Once a target has been deteoted, the fighter should take 
the attack position so that by the beginning of the sighting 
it may start the pursuit course under desired aspect angle | 
and at desired range. The aspect angle and the range of the 
sighting initial point are determined by the zone of 
possible attacks which depends on the flight altitude, speeds 
of the fighter and target, ballistic characteristics of the 
weapons fired, radar ranging unit look-on range, and 
tactical considerations (arrangement and availability) of the 
weapons on the target, surprise of attaok, position of the 
sun, and so on). 

The fighter must approach the point where the sight starts 
tracking the target after the sight has roughly computed the 
correot angle of lead corresponding to the present firing 
conditions. This ensures the best operating conditions 
for the sight facilitating the further sighting and synchro 


nizing processes and obtaining best fire effect at minimus 
synchronising time and minimum period during which the 


attacking aircraft Stays on the traoking ourve. The period 


of attack is reduced by executing the manoeuvre resolutely 
without losing time. 
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When the fighter turns in the direction Opposite to the 
target movement, press the damping button to reduce the 
deflection of the sight reticle in the opposite directic 
thus reducing the time needed for resetting : 

the : 
computed for sighting. ae oes 

The button should be also pressed when the asirorai't wings 
over (toward the target at high angular speeds). 

While carrying out this manoeuvre, set the outer base range 
finder at a range approximately corresponding to the radar 
ranging unit reliable look-on range so that the reticle 
oscillations in the sight field of vision are reduced to 
minimum when the target enters the radar ranging unit opera-- 
tion area, with the radar ranging unit looking on the ‘target 
and with the sight being automatically changed over from the 
outer base range finder to the radar ranging unit. 

Note: Before the lock-on lamp goes on, the ai 

~~  gwitched on to passive the range pispliea be tis 

range manual control, so the mobility. of the 
reticle central pip and the Sight reticle oirole 
diameter are dependent on the range introduced into 
the sight manually. Therefore, the moment the target 
lock-on lamp goes on, the retiole central pip may 
yerk and the sight reticle cirole diameter may 
change due to introduction of the true ranges measure 
ed by the radar ranging unit, | | 

The range to the target during the attack is roughly 

- estimated (accurate within *100 m, to ~150 m.) by the 
readings of the range indicator mounted on the sight head 
bracket. 

If the manoeuvre has been carried out correctly, the 
radar ranging unit must reliably lock on the target at the 
beginning of the sighting process and.the sight movable 
retiole must be pointed toward the target and deflected fron 
the sight axis through the lead angle amounting to the rated 
Value (in case the base set in the.sight corresponds to the 
target size, the target is framed within the sight retiole 
cirole). | . 

While sighting, the pilot must keep the sight retiole. 

- Central pip aligned with the target centre. The lead angle 
the sight has oomputed by the beginning of the sighting 
process must be corrected by synchronising the movement of 
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the target with that of the sight retiole pip during 3 
after aligning the pip with the target. "> ta 

The fire is started depending on the tactical Situation — 

To ensure effective firing results: , 

(1) Open fire only after having synchronised the sve: - 
of the target and the sight retiole centra) pip (3 ~5 aa 
During these three or five seconds, the radar ranging eae 
must reliably lock on and follow the target (the Operation 
is controlled by the steady glow of the lock-on' lamp, by 

- &radual change of the sight reticle cirole diameter, and by 
smooth travel of the pointer on the range indicator 6cale) 

(2) Open fire only from ranges ensuring firing effects - 
the type of weapon employed. The range of the ainel fire is 
limited by the indicated time (T » 4 Bed.) computed by the - 
sight. The limitations are different for different types of 
weapons due to their different ballistio: characteristiis, 

If the aimed fire is conducted on the ranges involving ting 
that exceeds 4 seconds, the sight will compute the angular 
corrections for the range limited by T = 4 seo. and the sight 
reticle oircle size may change from 8° to 1°15", 

(3) Do not open fire if the lead angles exceed 3, with 
the electromagnetic limiter of the sight head gyro operating. 
The limiter operation is indicated by charaoteristio 
oscillations of the sight reticle at ‘he sides of the field 
of vision. 

When the target range reduces to 600 Mey & raed warning 
lamp on the sight head goes on warning the pilot of the 
necessity of break-off, | 

As was mentioned above, the sight sometimes receives the 
range supplied by the outer—base range manual oontrol. In 
this instance, the sighting procedure differs from that whe 
the range is introduced by the ranging unit in that the pilot 
mst in addition keep the target framed within the variable 
diameter sight retiole circle by rotating the throttle control 
lever linked with the Tange manual introduction potentiometer 


through the gear train. The base introduced into the aight 
must correspond to the target size, | 
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While framing the target with the sight aa | 

(the range being introduced either by the wetiole otrole ; 

: ange manual caine e ! 

bagi sight retiole ocirole changes itg . — = iii : 

to 6 only for the Combination of bases oa ! 
cio and ranges shown in 

The chart in Fig.2 shows ¢ | 
to 1°15" may be obtainea ane a 
(B and Io ) stand within the Operating zone, Ir i oe ; 
go beyond this zone, the sight retiole cirete Lol oe 
mechanism reaches the limit Stops and the coi a 
remains unchanged, — 

If the JYAC transnitt , 
to operate from the altitude ears eau 

, on the sight head to wf, no 

The pilot may use the automatio sight as a mechani 
Sighting device when its automatic system failg In a 
que rene the gyro locking lever on the sight ve aot b 
Bet at FIXED ( HEMNOJ. )- The Sight reticle oircle diamet 
is set, depending on the firing conditions, by the knob ~ 
BASE — CIRCLE ( BA3A = OBO ) where the soale indications 

, Correspond to the circle radius in mils. 

Prior to Sighting, the pilot can obtain the required ilu 7 
mination intensit- of the sight retiole in conformity with | 
Allumination intensity of the target and of the fiela of 
Vision by rotating the reticle illimination rheostat Imcb on 
the sight head. When the background is illuminated brightly | 

. the pilot may somewhat din it by covering the field of cai 
with the light filter. The filter is brought to the required 
position by turning the light filter control knob on the 
sight head braoket. Prior to turning, the knob should be — 
pulled out, 


B. Attacks on Ground Targets 
; When firing at ground targets with shells and rookets C-5X, 
| he sighting ts performed in the same way as in case with 
_ the airborne cargets without employment of the radar ranging 
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at 


unit, but using optical range finder. When firing at group 
targets with rookets 0-5K, the sighting 16 carried out with. 


out measuring the target range as the values of T and Gp 
for the ballistio oharaocteristios of this rooket are Computes 
by the sight as constant values. To perform the attaok On 
the ground terget the aircraft should take the preset POBLtiog 
(altitude H = 1000 - 1500 m.$ V = 400 ~ 500 ka/hr), Having - 
detected the target, the pilot depresses the damping butto, 
and begins diving at the angles of A = 20 ~ 35°, direoting | 
the sighting line upon the target. When the alroraft asaumes 
the diving trajeotory, the pilot releases the damping button 
and makes coarse Jaying of the central pip on the target. In 
the way of olosing the target the pilot improves laying to 
make it fine. | | 

There ig no need to make allowance for the wind velooity 
as the pilot automatically ( by turning the airoraft) in- 
troduces all the necessary oorreotions continuously aligning 
the sight retiole oentral pip with the target. 

The sighting is to be performed smoothly with the tine of 
pip-and-target synohronisation being 3 ~ 5 seo. It is not 
advisable to correot smal) errors in laying at stable 
synohronization just before opening fire (when the error iiss 

racer on of 5 - 10 mils, whioh may be evident froa 
st ae a olrole is used to determine the moment 
, Open Ge 
ca ao firing range should be more than that 
eee Tange set in the sight should comprise 0.75] 
ene ig cf firing). The size of the reticle, oor 
shaaeh acti: ° sotual range of firing, is set by ohanging 
ng6 in the sight. Por thi 
saual-to'o. 758°, ea a S purpose the base value 
troduced into the sight. een 

If 
ast panei pie and the retiole oirole cat 

moment of opening fire, the 


1d begin firing whe 
n 
(to be estinateg by sight). the given range ig reached 
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4h y Ate 
pT a 
$e: ie 


Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001 700230001-9 





Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001700230001-9 


SECRET 
veneer ene--MO FOREIGN DISSEM 











~~ 50X1-HUM 


C. Sight Operation at Bonbing : 


Sight ACI~SH enables to perform dive bombing in the 
simplest way. . 

1. Release bombs with the sight gyro being looked. Set 
geleotor 5-C on the sight head bracket to B. 

2. Turn the knob on the sight head to set the desired 
angle on the mirror tilting angle scale corresponding to the 
bombing conditions. 

3. Bring the airoraft into a dive at the rated altitude, 
speed and sighting angle. 

4, With the sighting line matched with the target and the 
rated altitude reached, press the release button. 

Note: The aircraft should enter into a dive and start the 


bomb release under oonditions similar ¢ 
bombing with simple collimating sights. een 
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Chapter V 
BNPLOYMENT OF SPT&A SET AND MAINTENANCE OF STGHT 


The spare parts, tools and accessories of the sight are ;: 
used for routine maintenance operations, for replavement of 
parts that went unserviceable during operation and for maine 
taining the sight ready for employment. 

The SPT&A set is placed into a wooden box, sealed by 
the sight Manufacturer. A list of articles placed into the 
box is glued to the box cover. 


1. TOOLS | 
| The routine maintenanoe operations and replacement of 
parts require the following tools (Pig.l05): 


2. ACCESSORIES 

Accessories (Fig.109) of the SPT&A set for maintaining 
the sight serviceable include: 

1. Canvas cover 3 intended to protect the sight head 
against dust, fouling and sun rays. While on the ground, it 
is removed for checking the sight only. 

2. Flannel pieces 4 intended to remove dust from the sight 
optical parts. Grease and fouling are removed from these - 
parts by cotton, slightly wetted in alcohol; then optical 
parts are wiped with & piece of flannel. Never tovoh the 
optical parts with fingers. 

a viabis 5 with ofl OKB 122-5 supplied for lubricating 
Byro gimbal axles. Other grades of of) should not be 
used for lubrication. 
oa Oller 1 with o41 OKB-~122~7 supplied for lubrication 
dcal gears of the sight head reduction unit. 
ye 


5. Besential o12 ampoules supplied for lubricating the | 
'f 


 ~potentioneter contact surfaces, | 
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6. Cambrio tape 2 for cleaning the potentiometers. 
7. Sandpaper 7 for oleaning the electric motor commutators. 
8. Putty supplied for sealing cover=to-housing and 

| objective-to-housing joints upon performing the routine 

| saintenance operations. 
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3. SPARB PakTs © 


! the spare parts furnished with the sight = 
 inoludes 
1. Mwin triode 6H120 ..cccescscesccseces pos 
2. Twin triode 6H11l eOeHeeceseocooveses§ 3 poe 
3. Kenotron 6141-B  sessccccvcccccceces 2 pon 
h. Valve 1511M (13010) cecccccccccscccces 1 po. 
5. Lamp CH-46, (27 V, 18 W) evcccseccces 4& pon 
6. Lamp CM37 ssiessicsscsisisscceciscevssees “12 pos 
7 Lamp TH-0.3 (holder 119-1) .seccocosee 1 po. 
8. Rolay Pil-7? PC 4521002 Cn cocvecene L Pty 
9. Relay Pil-S PC 4522009 Cy ccccccecccee 1 po, 
10. Relay (P9 — Assy 41) cccccccccccscces pos 
11. Puse [K+30-1A .cccccccccccvcccccccvce pos 
12. Puse [IK~30—0.5A eovececcoenecoeses pos 
13. Refleotor SHI-1-12 = cc ccccccvcccces 
14. Light filter SHe-ll-l1  scccccnsccccscse PO» 
15. Spring-loaded belt (3H-l-184k) cvcccece pos 
16. Brush for eleotrioc motor JT-4i 
(P-2 - Assy 11k) — sencecccccccccecces 
17. Brush for eleotrio motor JT-6 
| (6 = Assy 15k) eccccceccccceecces 
18. Plate with brushes for eleoctrio 
potor JP=3.5U (JP-3.5M - Asey &k).. 2 pos 
19. Changeable ballistio unit C=5k cesses 1 pow 
: Valves 6H12C, 6H1M and G614N-B are intended for replac- 
j ing blown-out valves of the sero gyro amplifier. Por 
{ Teplacement of valves 6H12C, remove the sero gyro anplifier 
: 00ver with the olamps. When valves 6H1li and 6[/4[ are 
‘, Seplaced, the jacket is taken off, +00. 
| Valves 6H12C will be replaced with the valves taken frm — 
' SPR&A set, attached to the given sight. 


a 
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Valves 6H1Ml and 6l4il-B are furnished gop repl - 
blown-out valves of the electron relays. It is cee oo 
renove the eleotron relay jacket for Freplacenent of he 
valves. . 

Valves 1311 are used for replacing blowm-out vay 
of voltage regulator CH-4. To relaoce the Valves, isi 
four sorews, seouring the voltage regulator jacket. - 

_ remove the latter. After the replacement the Voltage 
. produced by regulator CH~4 should be checked by test 
equipment HISCI, | 

Lamps CM-46 should be used to replace blowt—out lang 
illuminating the sight head. The replacement is Casily dons 
with the sight head rear oover open. 

Lamps CM~37 are used to replace the sight head dlowa-cut 
pilot lamps LOCE-ON (3AXBAT) and OUT (BHXOT). when 
replacing the lamps, sorew holders out of the sight head 
sockets. 

Lamp TH-0.3 is used instead of the blown-out indioating 
lamp on the Sight head bracket, 

ea of the Pll-7' and PI-S type are intended for 
repsacing control box rela 8 
a ate y Poo and Pours For replacesest 

uring screws and the relay box jacket should 
be taken away. 

Electron relay P3- Assy 41 is intended for replacing 


th : 
a sasembly of the sight electron Pelays. The 
| replaced after removing the eleotron relay jacket. 


eee fuse MK=30-1A is used in the sero gyro amplifier 
a Of its blown-out fuse. Replacement of the safety 
ri aca the removal of the fuse oap. Safety 
a 
out 70-0.5A 18 intended for replacement of the blom~ 
Tuse in the control box, 
The 5 
ieee ee and light filter of the SPT&A set are 
aaa for the replacement o¢ the damaged parts. To roplece 
panier filter, remove 61x sorews and retaining atrips ams 
© Light filter trom the bracket. The sight reflect | ; 


or 18 removed in the 
6an 
strips away, ¢ way after taking the retaining 
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The reflector replaced and the » 
bracket in the pilot's oocokpit, ieee mounted on the 
cheoked. If 1¢ 49 disturbed, the necessary ad} : eae a 
done by releasing the sorens, securing the ae a 
pracket to the aircraft bracket. 

The changeable ballictio units are installed in the 
control box in accordance with the type of the saaket 
employed. Unsexviceable brushes of eleotrig motors 7T4y 
M6 and HP-3.5M are to be replaced with the brushes - 
the SPT&A set in line with the procedure outlined in 
Chapter VI. 7 
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Chapter VI 
ROUTINE MALHTERANCE 


The sight routine maintenance operations are perforued 
in compliance with the Inspection Guide now in effect. To 
ensure the sight trouble-free functioning under various 
weather conditions (humidity, dust, eto.) as well as in case 
of sight intensive use, extraordinary maintenance operations 
may be performed in accordence with the Inspection Guide end 
_Instruotions given in the present Technical Description. 


WARNING 


When performing maintenance operations, the following 
preoautions are to be observed: 

(a) Do not turn the gyro by hand counter-olookwise (as 
viewed from the mirror side), as the electromagnetio limiter 
hair adjustment may be disturbed. When the eleotromagnetic 
limiter operating contact is broken, unbeud the spare hair 
to have a gap between the mirror mounting and leather washer 
of the look housing of 1.5 - 2 um (at the moment the hair 

- touches the eleotromagnetio limiter buabar). Cheok the 
Gap sise in four points. 

(b) Cheok the motor gear for proper meshing with the brass 
gear of gear train Assy 1. The meshing should ensure a smooth 
and easy rotation. Perform the cheok with the side cover 
removed. 

(o) When performing maintenance operations, be saxehel not 
to damage wiring. 

(a) Having completed operations, apply putty to all joints 
of covers. 

Ce) Fit all attachment volts dn nitro-enamel. 
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A. Eleotric to an 


Normal operation of the eleotric motor requires the oom 
mutater to be regularly cleaned, %o this end; 

(1) Remove the sight head froa the alroraft. 

(2) Remove the jacket of the sight head front cover,atter 
turning out six sorews, securing the jacket to the front 
oover; put the screws into the jacket, 

(3) Remove the sight head front cover by turning out 
four sorews, seouring the front cover to the sight head body. 
Set the looking lever at GYRO (THPO) and carefully take | 
off the front oover. 

The front cover is fitted on two round pins, therefore 
it 1s removed with some difficulty. a 

_ Avrange the front cover with the mirror looking ap: 
(place a sheet of clean paper on the mirror). 

(4). Turn out three sorews, securing the eleotrio motor 
Supply cable ends, and the sorew, fixing the bonding wire 
te the housing. 

(5) Turn out four screws, seouring the electric motor 
to the front cover, and take the motor off. 

(6) Remove the electric motor jacket after turning ont 
four sorewa, seouring the jacket to the housing; place the 
sorews into the slectrio motor jacket, | 

(7) Take off the covers of brush holders 1 after turning 
out sorews 2, seouring the covers (Fig.l1l); put the sorews 
into the electrio motor jacket. Carefully take out the 
brushes with springs after marking the brushes and their 
holders so that they could be re-installed in the original 
position. Replace the brushes if their height is less 
that 4 mm or if they are asymmetrically worn out. Wipe ths 

. Bervioeadle brushes with a gasoline-moistened oLoth. 

(8) Through the ports in the front shield, wipe the 

commutator with a wooden rod wrapped over with a olean piece 


pate —— 7 C = a — = = a Eade 
F - ; e 
Les , eos . - 
HB \ 
oa 


a nian 


= 
a 
Pied 


4 7 oe 
a A ating, ne ee a 
A * eee ri o i 


‘s ry ' 
’ a (ss i : > > oe A: ‘ 





Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001700230001-9 


Declassified in Part - Sanitized Copy Approved for Release 2011/1 1/28 - CIA-RDP82-00038R001700230001-9 


—— SECRET 
NO FOREIGN DISSEM 








of cloth, slightly soaked in gasoline, turning the erna 
by hand. Cheok the oondition of the commutator, “ 

(9) In case the carhon deposit does not come off th 
commutator, use sandpaper Wo.320 (M-40) or M=26, B20 a 
up to fora s narrow strip, which should be brought ingga = 
the electric motor, as far asthe commtator permits sarge th 
the brush holder port. 

Turning the eleotrio motor armature by hand 88d pressi 

' the sandpaper to the commutator, remove the carbon aoe 
After that, blow the inside of the eleotrio motor with 
compressed air through the ports in the front shield. 

Put the brushes in place and proteot them with the brush 
holder covers. Connect the motor to the 27 VY Maing and cheok 
its functioning. When replacing the brushes, lap then with 
the running eleotrio notor for 1 hour prior to mounting the 
jacket. Clean the electric motor anew. The Il = shaped 
contact with the soldered brush conductor should tightly 
fit the brush holes to ensure a reliable contact. Simul tans. 
“ously oheck the cable, running from the contact to the 
brush, for continuity. The terminals o? the Il ~shaped 
contact may be spread. 

If the centrifugal regulator contacts are covered with 
carbon deposit, olean and wash them with alcohol. With 
contaots closed the gap between the contact movable plate 
and the free end of the adjusting plate should be at 
least 0.3 mm. 

If this gap cannot be ensured, replace the motor. 

_ Cheok the wires of the centrifugal regulator for safe 
wel to the commutator Scgments. 

semble and mount e] 
reverse order. — aie aa (M6) ee 

When performing maintenance operations on motors JT=Hil 
and /I'-6, oheok the gyro mirror and plano~parallel plate 
for proper condition. Replace the mirror and plate, if their 
coating is damaged. Clean dirty surfaces with alochol~ether 
mixture or with alcohol. 

Install the front cover on the pins in the sight hesd 
and proteot the cover by the jacket 
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B. Eleotrio Hotor TP-3. SM 


ve Foraal, operation of eleotrio motor TP=3,.5M requires the 
cee are to be regularly cleaned. For Cleaning: 7 
pen the sight coaputer by removing 
seouring the jacket to the computer plate. = — 

(2) Unsolder wires, ruaning from the eleotrio motor to the 
adapter on the upper reversible olutoh 2Pt-200 noting the 
terminal the wire was soldered to. 

(3) Turn out the sorew, feouring the attachment olaup of 
motor J[P=3.5l, Put the screws into the computer jacket. 
Remove the eleotric motor from the computer. 

(4) Unsorew two sorews, scouring the oover with the 
brushes’ to the electric motor housing (Pig.109), and take 
the cover from the housing. 

(5) Replace the brushes if their height is below 4 ua or 
1f they are asymmetrically worn out. Wipe the serviceatle 
brushes with a piece of oloth moistened in gasoline. To 
replace the brushes, remove two soréewe, securing the toxtolite 
ring with brushes, and two nuts, securing ourrent-conduocting 
leads to the brushes, remove assembly JP-3.5H -~ Assy Gk. 
Take the spare assembly from the SPT&A set, wipe the brushes 
with a piece of cloth wetted in gasoline, and fit the 
aasenbly into the eleotrio motor cover. 

(6) Wipe the electric motor commtator with a wooden rod 
Wrapped over-with a olean piece of oloth (oambrioc, percale 
or silk), slightly moistened in gasoline. 

(7) If the carbon deposit does not cone off the commutator 
when wiped with a piece of cloth, use sandpaper No.320 (Mw&0) 
or M-28, M~20. 

After removing the carbon deposit blow the electric 
motor housing and armature with ooupressed sir. 

(8) Prior to placing the cover into the eleotrio motor 
housing, use the bracket, furnished with the SPTad set, 
$0 Loree apart the brush holders. Insert the cover, use the 

| pincers or watchmaker's screwdriver to disengage and 
B. remove the breoket from the brush holder through the hole 
moter housing (Fig.110). 


= SA whee 
. 


| SECRET 


Declassified in Part - Sanitized Copy Approved for Release 2011/1 1/28 - CIA-RDP82-00038R001700230001-9 | 





EE TRS EC TE AEE 


a3 “Vay Od fig 
Tas a AG Teg 


Declassified in Part - Sanitized Copy Approved for Release 2011/1 1/28 CIA-RDP82-00038R001700230001-9 


CAeore Ue : 
Hatse a7. 
La wl 





SECRET 
—-~ NO FOREIGN DISSEM 








a oe 50X1-HUM: 


The brushes replaced, switch on the electric motor 
for 1 hour to lap the brushes. Clean the eleotric BOtor an 
(9) Install the electrio motor in the computer in the ™ 
reverse order, paying partioular attention to the COrrect 
soldering of the wires (the eleotrio motor should rotate 
counter-clookwise if viewed from the side of the output 
shaft) and to the proper meshing of the motor gear with 
the reduotion unit gear (the meshing — at least 3/4 of the 
tooth height and the clearance between the gear 
teeth ~ 6.1 mm). 


Fotes Simultaneously with the inspection of 

motor [P-3.5N. oheok the limit switcher of units 
and T. Check to see the moment when the electrical 
and mechanical limiters operate, bearing in ming 
that the eleotrical limiter should operate earlier 
than the mechanical one. In unit J this difference 
in operation should be within two small divisions 
while in unit T ~ not over one small division, If’ 
the contacts have oarbon deposit, clean thes end 
wash in alcohol. The oontact pressure should de 
within the limits of 30 — 50 gr. If there is no 
grammeter, check pressure as follows: slightly 
depress the end of the prolonged contact plate in 
the direction of opening contacts to see that the 
seoond plate slightly moves in the same direction. 

If the contact pressure is less than specified, 
bend the spring-loaded contact to make the pressure 
normal. 

Take oare not to change the difference in opere 
tion of the electrical and mechanical limiters. 


GC. Indrication of Sight Head Gyro Universal Joint Axleg 
and Central Bearing 


to lubricate larger and smaller axles of the sight heed 
gyro_wniversal joint proceed as follows: ca 
(1) Remove the jacket of the front oover and the iront 


Cover. 
(2) Arrange the front cover ag shown in Fig. 111- 
(3) apply Lubricant OKB~122-Sto a thin needle. 
(4) Insert the lubricant-coated needle inte the port on 
the gyro done against the larger axles (Pig.lll). 
(5) Turn the gyro to make the gyro dome ports accessible 
for lubricating the small axles, 
(6) Put the lubricant-costed needle into the aforesaid 
porte (Pig.111). 
pestle dill.. SECRET 
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(7) fo wake lubricant OKb=122=5 get into the gyro universal 
joint axle bearings, bringing the gyro unit mirror down, 
switoh on the gyro electric motor and let the gyro spin 
within 10 ~ 15 seconds, feeding +27 V and ~27 V to ping 5° 
and 11‘ of oonneotor [I['-1, respeotively (wires 003 and 6, 
disconnected when the cover was removed, are to be prolimina~ 
rily connected). 

Turn the gyro so that the mirror ie in front of the 
operator and by the needle introduce lubricant OKB-122-5 into 
the port, made on the race of the central bearing, through the 
slot in the eleotromagnetio liniter ourrent-oarrying busbar. 


When lubricating the gyro universal joint and the central 
bearing, be most oareful to keep lubricant off the eleotro- 
magnetio limiter busbar and wires. If traces of lubricant are 

detected, thoroughly remove them with pure gasoline, taking 
care not to disturb the wire bending angle and the positicen 
of the busbar. Work done, oheok the mirror and the plano- 
parallel plate for proper oondition. Wash the dirty surface 
' with alcohol or ether aloohol. 


ee eee a 
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Set the sero gyro with the inductive transmitter facing 
upwards. 

Use wire, 0.5 ~ 0.8 um in diameter, to introduce through 
the port in the oentre of the induotive transmitter armature 
(¥ig.113) two = three drops of o11 OKB-122-5 ‘to lubricate 
the zero gyro universal joint bearings and through cue of the 
inclined ports in the armature framing (mirror) - three — five 
drops of of] to lubricate the central bearing. Rotate the 
arasture fraging for the uniform oiling of bearings. 
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Chapter VII 


1. When the sight is employed under oondition: of great 
humidity, the inner surfaces of the sight head o tios may 
become dimmed (with the tumbler HEATER (OBOIPEB) switohed 
on), which does not disappear upon the setup time. In this 
event heat the sight head until the optios is free fron 
gweating. To avoid sweating regularly (twice or onc) a 
month) switoh on the tumbler HEATER for 40 - 60 minutes. 

2. To obviate the residual strain of the limit ssitoh 
apringe in the computer and altitude mechanism A aw 2 
units, do not keep the scales in the extreme positions. 

3. When the sight remains inoperative for a long time 
(more than a month), regularly switch on the sight for 
operation so that the computer functions for 5 minutes, 
following up the values within the whole range. 
he Replace the illumination lamp if its inner surfaces 
becomes dark. After the replacement adjust the lamp holder 
position in the vertioal and horizontal planes to obtein 
maximum brightness of the retiole. | 

To avoid an early failure of the 4llumination lemps, make 
sure that the retiole illumination is out off after the 
sight has been ewitched off. (Turn the illumination rheostst 
knob to OFF). Switoh on the retiole illumination by operating 
the rheostat knob after outting in the sight. 

The retiole illwnination lamp should tightly fit ite 
holdex. Otherwise, the holder should be tightened (near the 


bayonet grooves). 
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5, When not used,the sight head shonld be covered by 
a slip-oase to protect the optios against aust and huaidity 
penetration. | 

6. Periodically interrogate pilots to make sure that in 
flight the retiole is not "blurred" when the lead angles are 
gonstructed. The gyro is considered to be faulty and needs 
repair if the retiole oentral pip gets the appearance of 2 
certain oirole with a dark point in the centre. The checking 
ig to be carried out at R = 2000 m. (manually introduced on 
the range indicator) and at angular Velooities, ensuring the 
sight retiole deflection through 8 ~ 10° (4411 the eleotro- 
magnetic limiter operates). . 

Qn the ground the reticle is cheoked for blurring 
et R= 2000 m. The sight retiole oentral pip should not 
increase when the sight is changed over from FIXED (HEIOJ. ) 
to GYRO (TUPO). | 

7. When inspecting the sight, oheok the reserve run of 
the mioroswitch rod, which is performed by a smooth shifting 
of the look lever from FIXED (HEMNOZ.) to GYRO (TUPO). After 
the mioroswitoh operates, the rod must cover 0.25 =~ 0.5 mae 
Adjust the limit switch position if there is no reserve 
run, : 

‘8. Patches of light (in the form of the retiole image), 
which do not hinder observation, are allowed in the sight 
field of vision. (At the lesser illwaination of the reticle 
the patches of light disappear, the retiole oirole rewain- 
ing well visible). ) 

9e If the sight was kept in stores for a long period of 
time (two years cr more), oheok its motors JP=-3.5M, IT—4il, 
M6, tor proper conditon and lubricate the bearinge of the 
Bain and sero gyros before mounting the sight on the airoraft. 

If equipment PKI-S or board SHI-V of the training operating © 
or training cut-away set of sight ACI-SH[ is available, it 
{8 allowed to cheok the sight operation within the soope, 
Presoribed for the sight inspection with the employement of 
‘esting equipment KISCI, 
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To replace the belt, proceed as follows; 

(a) Remove the front cover. 

(b) Undo one sorew to remove the intermediate rol] 

(o) Remove the faulty belt. ” 

(d) Remove excessive lubricant from the spare belt 

(e) Fit the spring-loaded belt on the pulleys of o 
universal joint and eleotrio motor 80 that the oone of Pg | 
Joint (look) runs on the pulley grooves while retating 
(Figll4). 

The belt look position adjusted and the front cover get 
with the mirror upwards, fit the belt over the mirror mowt 
wo that the belt should fall behing it. 

(t) Pull the belt out through the look holder hole by the 
pinoers and pass it over the electric motor pulley. Tighten 
the belt carefully, to avoid residual strain. 

| (g) Reinstall the intermediate roller and pass the spring- 
loaded belt through its grooves. 

(h) Make sure that the belt ig din the grooves of the 


electric motor and gyro pulleys and on the intermediate 
roller. 


41% Washing of Computer and Altitude Unit Potentiometers 


. During the operation of the sight the working tracks of 
: © computer and altitude unit potentiometers may happen to 
be dirty, which results in the uneven follow-up of the J 
cen T ot retiole oirole diameter, elevation angles, 
0. Some portions sudden kicks to th 
: | max 
Values are possible, " ——— 
, To eliminate the aforesaid malfunotions, it is necessary 
© wash the working tracks of all computer and altitude unit 
potentioneters ‘with ether a@loohol (80 per cent of ethyl ether 
and 20 per oent of alcohol), 
After washing, ooat the working tracks with a thin leyer 
(Of essential o11 H-731 using a rod with a piece of cloth. 
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A. Washing of Computer Potentioneters 


1. Remove the unit from the airoraft, 

e | 2, Unsorew the attachment sorews and remove the upper 
jaokete 

3. Turn out four screws 3 (Pig.115), sicisink the twin 
package of adjustable resistors 4. Without removing two 
upper sorews 3 from the holes of the adjustable resistor 
package oarefully bring the resistors with wires aside, 
providing a better aocess to the range and tine units a 
and T. 

4, Take a stiok, wrapped in ocanmbrio, wetted in ether 
alcohol, and through holes 2 in the scales wash the working 
tracks of potentiometers [lq4, [Ic, My, lag, Hy7 in unit J 
and [,, Tip, Ilg,Mlg and Ml. in unit T. The potentiometers 
aro arranged in the above order from the periphery to the 
oentre. 

5. Clean the potentiometers oarefully so as not to 
impair the brush contact pressure, not to damage the unit . 
wiring and not to leave oambric hairs on the potentiometer 
working traoks. Change the position of the movable brushes 
turning the gear manually to actuate the gear train so that 
the whole working surface of the potentiometers should be 
properly oleaned. | 

6. After washing, oheok whether the contacts are 
reliable. For this purpose, connect tester TT-1 (or any 
resistance measuring instrument) to the circuits and, 
shifting the brushes from one extreme position to the 
other, oheok the resistance variation, consulting the. 
tables below. The resistance should gradually change. If 
the resistance changes by jerks on certain seotions of 
the track, olean the appropriate potenticueter again and 
Tepeat the cheokeup. 

The table below gives approximate values of the potentio- 


meter resistance. 
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able for Time Unit 


{Terminale of dis-| 
tributing blook 
on unit 
with numberea | (che) 
wires 


50 
10 
| 25 
1 25 
1 


— 


Terminals of Terminals of dis- 
ourrent-conduoting atte oa 
avE=nES with numbered 

wires 


ee Seer ee, RO ee ao ha 


7. Install the adjustable resistor package and look it 
by sorews. Cheok whether the wires running to the adjustable 
| resistors are arranged properly. The wires should not 
- contact the scales and movable parts of the units or rub 
against then. 
8. Proteot the computer by the jacket. Seal the jacket= 
to-housing joint with putty, 
9. Connect the wnit to the set and ocheok the operation 
of the instruzent, | 


10. Mount the computer on the airoraft. 
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B. Washing of Altitude Unit Potentiometers 


1. Remove the unit from the airoraft, 

2. Turn out four screws and remove the jaoket, 

3. Tightly wrap cambrio round a Btiok, wet it in ether 
aloohol and olean the working traokg of potentiometers f[,. [J 
and Il49 (potentiometers are shown from the periphery to = : 
centre (See Fig.120). = 

To clean the potentiometer working tracks under the 
brushes, use vaouum set KIY-3 and proceed as follows; 

(a) apply 115 V, 400 o.p.e. to terminals 9 and. 10 of cone 
neotor Hj 

(>) shift the altitude unit potentiometer brushes by means 
of the KilY-3 vacuum set; 

(c) clean the potentiometer working traoks that were 
under the brushes, 

4, The cleaning done, check whether the contacts are The 
liable. For this purpose oonnect tester TT-1 (or other 
Jostrument for measuring resistanoe) to the contacts of 
connector H according to the table given below. 
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‘sude_Upit 


B 


Il49 
Operating KiY=3, ohange the altitude from 500 m. 


to 25,000 m. The potentiometer resistance should gradually 


change. 
5 Make sure the oléaning has been done properly and install 


the jacket ‘n place. 
Seal the jacket-to-housing odroular joint with putty. 
6. Mount the altitude unit on the airoraft. 


Mote: Never shift the brushes by hand without connecting 
the vacuum unit as it brings about complete mal- 
edjustment of the unit. . 
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Clean the potentiometers with d 
ing the potentiometers against deaaeera Protect | 
contact pressure-against malad justnent, Check pak 
that after the oleaning the potentioneter w fo ee 
traoke are free from oambrio hairs. jorking 


Sometimes the replacement of Assy 41 brings about 
oscillations of the computer scales (ritiole circle plano. 
parallel plate) about the value that has been followed up or 
® constant error. To remove the above defects, adjust the 
@leotron relay of the appropriate channel and oheok the 
precision of the parameters followed up by means of tenting 
equipment KIISCI. 


Notes When the sight Operates in cojunoti 
the AYAC transmitter, the juni 
plate (IMM) follows up the angles intermittently 
whioh may cause the reticle to oscillate 
eae +7) aeree vertical plane; 4t is a 
arity o e foll 
electrioal filter, OE ee 


Replacement Procedure 


1. Make sure that the voltages and frequency of the A.0. 
and are power sources meet the standard requirements 
(27 V “los 3 115 v £54). 
: 2. Determine the faulty channel of the eleotron relay (J, 
’ retiole olrole, or plano—parallel plate). 
: — the faulty unit and disconnect the oables. 
: * Semove the Jacket from the eleotron relay and replace 
B8Y 41 of the @ppropriate ohannel. 
. rca the electrun relay, 1f after the replacement 
y “4 the computer scales (retiole oircle, plano- 
parallel plate) oscillate or & constant error appears. 


Check of Electron Relay Sensitivity 

coh oe of the computer electron relay 
hann OLLoWmup precision of 60al 

rs es | and? 
oe control board KIISCN~3 of test equipment RISC 
oe ing set the range knob to 400—m. reading bringing 
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the knob first from smaller and then fron greater values, 
If the indications of soales J and T differ by less 

than 1/2 smaller division of the respective sosles, the 
gensitivity of the electron relay is adequate. In this 
check-up a constant error is liable to appear due to drift 
of sero. The elimination of the error is dealt with below. 
Poliowing the same procedure, cheok the sensitivity 

at 1000-m. range and 1600-m. range, setting the switoh on 
gontrol board KIISCN=3 to the respeotive positions from 
the sides of smaller and greater values. 

(ob) The sensitivity of the sight retiole cirole Loliow-up 
relay is considered to be sufficient, if the oirole diameter 
noticeably changes, when range kmob J on boar KIISCM-3 
ia set against 1000 m. and the BASE KIISCN-3imob is turmed 
through one or two divisions within a range of 40 <2 a, 

(o) The sensitivity of the plano=-parallel plate follow-up 
relay is considered to be satisfactory, provided that with 
selectors H-[YAC, HP-30-PC set to H and PC positions, the 
plano-parallel plate does not oscillate and the difference 
in readings of following-up the plano=parallel plate from 
one side and from the other to the set position is within 10°. 


Adjustment _of Eleotron_ Relay 
If necessary, the sensitivity of the eleotron relay may 


be improved by rotating the axles of potentioneters 2. 


le below). 
and Bog olookwise (See table ) Table 


Parts, related to | Adjustment elements 


| ee tor ree 
| Assy 41 : Be (in | 23 
extreme) computer) | 
rime EHIN CTs) | . 7 a 


Assy “ B59 (in ha 
| (inner) | computer) | 7 
| 6H1( Ap) | 
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T Assy 41 
(extreme) 


plate 6H1N(2,) 
Adjustment of Blegtron Belay "Zerg" 


If upon replacement of Ass s 
y 41 a oonst 
the follow-up of Jl, T and the sight retiole oiveley teen! nd 

, 408 f 


the electron relay sensi tivity remaing Satisfactory 
Ry and Ri3 (See the Table) to bring the aeceee, _ 
ee to the rated values Siven in the test ‘aidan? 

@ devi | 
dea eee the plano-parallel plate "sero" Bay be 
Use the knob of angles to set the plano-paraliel plat 
| to the middle position and remove the ballistio eae ia ; 
"the sockats of the control box (selector HP=30=PC is iad 

If the plano-parallel plate starts moving to an ext } 
position, eliminate the "sero" deviation in the pl aca 
lel plate channe) by adjusting Rhy — 


Removal of Oscillations of Soale 
= SteOns_of Scales 7 ang ft 
Reticle Cirole or Fhano=Parallel Plate | 


If 
gee ae of scales I and T or of the retiola oirole |; 
= . : Just the tachogenerator feedback value by adjust~ 
esistors R 1 and R 9 and reduoe the ‘ 
aaa 3 sensitivity of 
ae channels by rotating the axleg of variable 
— R, and Boo counter—olookwige. | 
ae ee of the plano=-parallel plate are eliminsted l 
ating the axle of Variable resistor R ter 
Clookwise, oan 
. bien rere Ait the follow-up Preoision of the computer 
’ 046 Cirole diameter or plano~ | 
: parallel te 
angles (depending on the channel adjusted) ™ 
one look the axles of variable resistors 2 
20 $Y tightening the looking nuts. Coat the ana 
Gorews with nitro-enanel. 
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Chapter VIII 


TEST EQUIPMENT KIISCH FOR CHECKING SIGHT ACH-SHTI 


The set of equipment HSC] is intended to cheok 
sight ACTI-SHA, but it may be also used for checking 
sight ACI-5H. 


1. MAIN DATA ON NISC REQurPurar 


The set of equipment KIISC] is intended to cheok tho. eight 
on the airoraft as well as in laboratories. 

The set of test equipment KIISO] inoludess 

1. Bleotric power panel KIISCH-3. 

2. Bleotrio power panel KISH]. 

3. Optioal unit HlW-2, 

4. Tools and accessories sat. 

Panel KIISCM-3 (Fig.117) is used as a simulator 
of CPJ-S (Base-6) for cheoking bridge J and computing 
cirouits of sight ACIl-SH], Besides, it serves to: 

(a) cheok the ourrent in heatur, prediction end sighting 
circuits: 

(b) measure 115 V, 22 V, 27 V and reference voltage fed 
by the radar ranging unit; 

(0) measure the gyro precession time (in conjunction with 
panel KISH, and optical unit KiISC=2); 

(4) control the main gyro by means of the sero gyro 
(in the horizontal plane). 

Control board KISH] (Fige118) functions ss a JAC 
simulator. It may introduce values of angles of attack « 
and slip angles ®. The cheoking is performed in oojunotion 
with panel KNISCM-3. | 

 — Optdoal unit KUSC-2(Fig-119) sexves for checking the gyro 
deflection angles and the sight reticle circle diameters. 


, , NO FOREIGN DISSEM 
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The optioal unit 4a sorewed direotly to the Sight he 
housing on the ribs of the rear cover, . 
- ‘The test equipment is not furni 
shed with th 
and is delivered to a special omer. —— oe 
The construction and purpose of seperate unite of th 
test equipment set are Given in detail in the sai 
test equipment KSC], furnished with each set = 
Test equipment KSC] 
: provides for cheok 
parameters of sight ACI-SHI: = — 
1. Supply voltages: 
(a) 27 V 7104, D.c; 
2 22 0.3 V (stabilized Voltage); 
o) 115 V 25%, 400 o.pes. . ALC 
oPeBe » Acl. Coheok A.C. volt 
the radar ranging unit on); ~—ae 
(d) the radar ranging unit reference Voltage supplied 
to the range follow-up bridge. 
2. Cheoking the current in the heater oirouits of the 
main and sero gyros and of the optios. 
3» Checking the precision of th 
6 range follow 
Sight computer scale. aan 
4. Cheoking range indioator readings, 
5+ Checking the precision 
of the time foll 
Bight computer soale. —— 
6, 
os ete. the computing precision Of elevation angles 
: @ Gannon and total correotions for attaok, slip and 
eievation angles for rookets,. 
7e Cheoking time constant t of the JYAC filter. 


8. Cheoking the 
plott reoi 
oirole diametars. ing > Sion of the sight reticle 


a Cheoking the Main and sero &Yro cirouits. : 
oe a the ourrent in the sighting oirouit. : 
° © 
unit. me airtightnesg and operation of the altitude 
In oase of 
any feult in the Bight, the checking is to be 


Carried out with due aoocoun 
‘ | 
ea of malfunctions in sight 

{ 


yar 


a eg 
. 


Te ene ee ee ee 


= 


> ee + eer, — ee 
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The checkings to be performed, when the si 
tioning, are desoribed in the List or Possib} 
(See Appendix No.1). | 

When operating panel KIISCH-3, general regulations f 
eleotric meters operation are to be observed. (When en 
off readings, the panel should be in the horizontal ian 
protect the panel against shooks; adjust zero by the m 
meohanioal correction unit; timely cheok instruments N-45y 
and [IN~70 for preoise operation). 


2. CHECK OF SIGHT WITH TEST RQUIPMENT SET KSC 

fo check the aircraft automatic Blight with the test equip» 
ment set, proceed as follows: | 

1. Remove caps from monitoring connectors KY of the 
control box and YH. of the sight zer> Gyrosoope amplifier. 

- @. Connect electric power panel KISH] to the control box 
reference connector. Connect electric power panel HIISCH-3 

to panel KISH] through cable KY-YHI'. One end of oable KY 
should be coupled with electric power panel KISH the other 
one = with the referenoe connector of the sero gyroscope 
amplifier. For connection diagrams of the penele see Figs 120 
and 121, 

Je Place and seoure optical unit KIISC~2 on the sight. 

4. Attach a special head to the aircraft air speed tube. 
By means of a vacuum rubber hose(to be taken from the SPI&a 
eet) connect the head with vaouum set HIY~3, designed for 
testing speed and altitude instruments. 

Tf the sight is to be tested in a laboratory, connect the 
vacuum set with the pipe union of the sight altitude | 
Bechanisn through the rubber hose. 


Gheck of Sjent Supply Voltage | 

To measure the 22 V D.C., 27 V D.C. and 115 V AO. place 
MEASURING (HSMEPEHUK) knob 3 on panel KISCM-3 4in the 22 V, 
277, 115 V positions respectively. 

The 22 V and 27 V Voltages should be measured on the 30 V 
foale, the 115 V A.C. voltage is to be measured on the 150 V 
scales in both cases 115 V - ON (115 B ~ BRL) ewitoh 14 should 
be in the om (BEX, ) position. The presence of vhe reference 


® Troubles 


oe ‘ l 
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Voltage of the radar r | 
ing un 
sake, aging unit is checked on the 309 y 


Check of Heater Ciroust 


To oheok the heater 
hows Oirouits of the Sight, 
1. Switoh on the Bight. 
sat Place MEASURING knob 3 on panel KMISCH-3 4 
TING (OBOIPEB) position. The ourrents of the oe 
Optios heaters should be measured Separately. T cat os 
ourrent, place switch GYRO (THPO) 5 or optics ‘an ” 
dn the MEASURING position. -s 


CAUTION: Never place 
the ZERO | 
UBASURENG pomt4ce? SYBOSCOPR (HD) awitoh 4 in the 
Th 
oat a current in the heater Girouits will be measured with 
a _ M-45M, its soale ranging up to 7 > he The ¢ ta] 
at 4 | ee eg 
ae oe Main and sero &yrosoopes heaters Bhould be 
ee ¢ Provided the Voltage is 27 y and the zyro 
i warmed up. To avoid the overheating of aaa 
~45M shunt, Switch on the GYRO Bwitoh for not over : nin 


The optios heater oir 
0.3 A at 27 ¥, oust Ourrent should be within 0.17 « 


Gheok of Range _Pregentation 
Acguracy on Sight Computer Soale and_Range Indioator 
\ 


eu ce 7 Sr aaapag S0curaocy, compare the 
ei ete HISCH~3, ag ae = er ene , 
to the eae ec is corresponding 
cco box a neeto. 
e. Place INST _ : 

~ (WIT0K) poet ih (TPHBOP-IUTOR) ews ton 8 in 
‘oe on = aight. Set the Look knob in the GYRO 

by turning the RANGE (11) switch on 

NO nner toi range, set on the panel 40 


+ ¢ 
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acourately (within “10 m.) followed-y 
range 80alée. cn ee 
The acouracy of the range indicator bregentation 4 

simultaneously. The range indioator may be also ae 
manually setting the range as follows: place the ile ae 
(PATO = ONT.) switch on the Bight head bracket in th oe 
opticAL (OMT.) position and the INSTRUMENT . PANEL @ . 

on panel KIMSCN-3~ in the INSTRUMENT position. The oii 
of the gneroneee #8 compared with the readings of the eta : 
range soale is ~100 m. for a distance of up to 800 a, _— 
and =150 m. for a distance exceeding 800 m. 


check of Sight_for Proper Following-ap of Tine 7 


To check the sight for the following-up of tine, proceed as 
follows: os 

i. Switch on the sight, uncage the head Gyroscope. 

2. Set an altitude of 2000 m. on the altitude unit by means 

of vacuum set KIY=3, 

J. Set the sight switches BOMB — SHELL/ROCKET (5 - C) 
and HP-30 CANNON ~ ROCKET (HP=30-PC) in the positions, correspond- 
ing to weapon under check, and install the proper changeable 
unit in the control box. Set required ranges by means of 
panel KIISCM-3 or manual setting knob and compare the time 
followed-up on the time soale of the computer with the valuea 
specified in Table 1, Appendix 2. | 

4e Perform the similar cheok at s height of 7000 a 


Gheck of Blevation Angles for Cannon and Attack, 
B1ip_end_Blevation Total Angular Correotions for Rockets 


1. Set I ConTROL (I YUP.) and I SIGHT (I IPH.) switches 12, 
13 on panel KISCU-3 in the ON (BKI.) and PRECBOSION (M1PRUECCHA) 
Positions respeotively; place MEASURING switoh 3 in | 
the I VERTICAL (1 B) position. 

¢. Switch on the sight, unoage the head gyroscope, place 
the BOXB ~ SHELL/ROOKET . and HP=30 CANNON = ROOKET switches in 
the SURLLYROOKET and HP-30 CANNON positions respectively. By 


‘ SECRET . 
. p wb 
H i's j te : 
En Lees wT 4 ttt -- 0 8! hae yt! . wy, ey | io 
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| 
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means of the manual range setting set time 7 = 1 60. on ths 
computer scale. The INSTRUMENT - PANBL ewitch 8 shoula be dn 
the INSTRUMENT position. Turn adjusting sorews of the 
optical unit to bring its crosshairs against the sight TetLoly 
central pip. | 

Cage the gyrosoope and oheck it for catch acouracy which 
should be within =10. | 

Je Turn on I SIGHT switoh 13 on panel HISCM~3, Set 125 y. 
ON switoh 14 in the 115 V position and uncage the head. LYTO~. 
scope. 

4. Set an altitude of 7000 m. on the sight altitude unit by 
Means vacuum set KIY-3, 

Set the required ranges by the manual range setting or 
radar ranging unit simulator (in this case set the INSTRUIGK « 
PANEL and RADAR = OPTICS switches in the PANEL and RADAR 
positions respectively) and check elevation angle values 
against Table 2. 

2: To cheok attack, slip and elevation angles total corres 
tions for rockets, place the HP~30 CANNON » ROCKET and H - 
ATTACK AND SLIP ANGLES TRANSMITTER (H — JYAC) on the sight 
head bracket in the ROCKET and ATTACK AND SLIP ANGLES TRANS- 
MITTER (7YAC) positions respectively. Set time values by the 
manual yange setting, the INSTRUMENT ~ PANEL and RADAR = 
OPTICS switches of panel KIISCN-3 being placed in the PANEL 
and OPTICS positions respectively. 

To check the vertioal component of an attack and elevatios 
angles correction, set a - 8, a » B- +t, PRECESSION (JIPHIE- 

— <CHA +) switches 3, 4 on panel KISHI in the a and a = ft poste 
tions respeotively. Use the attack and Slip angles trans- 
mitter simulator, mounted in panel KISH], to set values of 


angle a. Check the elevation angles followed-up by the sight 
against Table 3, 


To cheok the 


horizontal component of th le corre 
tion, set the a : oe 


- B switch on panel KNSH] in the p positica 
rane Switch 13 on panel KIISCN~3 ~ in the PRECBSSIOS 
P on- Set values of angle 6 by the simulator, placed 12 


1 
saree Check the train angles followed-up by the sist 
ag able 4. When positive values +0 are introduced, thé 
B on 
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sight retiole should defleot to the right; when negative 
values =f are introduced, the sight retiojeg 1s to deflect 
the left. Optical unit KN5C-2 mounteg on the sight head fag 
used +0 read off the angles followed-up. Keep in ming ees 
the optical unit gives an inverted image, 

{fo measure angles exceeding 5°, displace sero (the optical 
unit orosshairs), which makes it possible to measure wider- 
anglese 

When checking the vertical component of the attack and 
elevation angles correction for rockets 1n the altitude unit 
mode of operation, set the H ~ ATTACK AND SLIP AHGLES TRANS~ 
HITTER switch on the sight head bracket in the H posi cion. 

All other switches should be set in the positions, presoribed 

_ for cheoking the vertical component of the attack and eleva~ 
tion angles correction in the attack and slip angles trans- 
mitter mode of operation. 

Altitude is to be set by means of installation HIlY~3, 
Check the angles followed-up by the sight against Table 5. 


Check of Time Constant _+ of Attack and Slip Angles 
Filter | 


To check the time constant of the filter, connected to the 
attack and slip angles transmitter Circuit, set all switohes 
on the panels and instrument in positions, presoribed for 
checking the vertical component of the attack and elevation 
angles correction for rockets. Set angle of attack a = 0 by 
means of the wafer switoh on panel KISH. On the retiole of 
Optioal unit KISC~2 measure computed angle ¢, (for instance, 
¢: = 10°).Set thea, 6 - +, PRECESSION switch in the t, PRE- 
“HSSLON position and measure angle y, (for instance, 
$2," 2°40"), 

Find angle y, by formula (4, — 44)°0.63 = dy = 

= (2°40" = 10')°0.63 = 1°34! 

Time for the sight retiole to pass the value of angle 4; 
trom angle 4, (in the above example - from 10° to 1°44") is 
*qal to x. Start the stopwatoh and change over the switch — 
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from the a, f to the t, PRECESSION position Simultaneous) 
Make 3 - 5 measurements of + and take the mean value oa 


Tm 4.atp'e B80 


Sherk of Retiole Cirgle Rigmoter Preot gion 


To measure the preoision of the retiole 
| Oirole 
follows: = 
1. Set the HP-30 CANNON - ROCKET and BOMB ~ SHELL/ROCKET 
switches on the sight head bracket in the HP-30 CANHON and 
SHELL/ROCKET positions. 
2+ Switoh on the sight. 
Unoage the head gyroscope. 
Change the range value manually and make sure that with the 
inorcasing the retiole oirole dianet 
er is d 
Vice versa. oe 
By setting the base (with the dase awitoh on the sight head) 
and required range (by means of panel KIISCM~3 or manually ), 
oheok the retiole circle size aocording to Table 6, 
Measure the size along the inner circumference of the ofrole. 
oe the gyroscope; change the eirole diameter by turn- 
@ base switch 
tag ches to measure the oircle sise scoording to 


ns Sroehaita nih Sae"slgne sels Og ones 
Cheok of Main and Zero Gyroge opes Cirouits 
edit ae intended for measuring the head gyroscope 
current and aa s checking the availability of the sighting 
éyrosoope, drift are in the oorreotion coils of the cero 
in the zero gyrosco @ main gyroscope when currents change 
pe horizontal coils and for cheoking the hesd 


, S¥roscope gimbals for frioti 
0 
precession). n (by the time of the gyroscope 


‘*) Cheek of Mead Gyroscope Prediction current 


Seeeeecasd 


Peden the gn EESE nd HP-30 canon ~ RO 
6 sight head bracket in the SHE 

HP-30 
CANNON positions respeotivley. LL/ROCKET AND 
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2. Switoh on the sight, unoage the eyroncope 
3. Set MEASURING awitoh 3 in the ty seek te. 
4. Set I CONTROL switch 12 on panel KISCHH3 . : 
tion and measure ourrents in the prediction isc OF Posi 
changing the range manually within 2000 200 : » While 
should vary from 90 to 400 ma, ee 
(b) Cheok of Sighting Current 


®@eecoeoees e S@®sxee¢0ec¢8 


he ourrent 


Set MEASURING switoh J in the I Cconrgoy position, © sigur 
and I CONTROL switches 13, 12 — to OW, 115 V suite 14 : 4 | 
the 115 V position and check the sighting otrouit for lito 
of ourrent by milliammeter [IN-70, the Sight reticle ida not 
deflect see the field of view because the vertioal ohanne} 
correction oirouit is broken. 

(c) Check of Main Gyroscope Drift by Changing Current in 


eeeeeane S®eeeeseoeedses eeecee Seceaeteseca 


Zero Gyroscope Horizontal Coils 


eeeseen @aeneeeceznaestdeeee 


To check the master gyroscope drift, proceed as follows: 

1. Set the HP-30 CANNON ~ ROCKET switch on the sight head | 
bracket in the HP=30 CANNON position. 

2. Switch on the sight, unoage the head gyroscope and set 
& range of 2000 m.manually. 

3. Set I SIGHT switch 13 on panel KISCH-3 in the PRECESSION . 
position and I CONTROL and 115 V switches 12, 14 = to OW. 

4. Place the a =~ § and a, S~ t, PRECESSION switches on 
ig KISHZ =6in the p and t, PRECESSION positions, respsotive- — 
ye 

+ Set MEASURING switch 3 in the I GRoUP (I IP.) position 
and change the value and direction of current with switch 15, 
+o cheok the reticle image deflection in the horizontal plane 
‘hrough optical unit KIISC-2 mounted on the sight ead. 

When the ourrent direotion ohanges, the direotion of the 
sight retiole image deflection should also change. 


(d) Cheok of Head Gyroscope Precession Time 


Coeeeoeoeeseeseseeeaeceeeseesseceseseeeoseeo?d 


The gyroscope precession tine ie deterained by the time the 
Sight reticle central pip returns from an angle of &°30° 


‘9 , ot * a = Do oe $ : 
. ae > Satin foe abe > ‘7 7 z z 
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to an angle of 1°. To cheok the precession Vine, shits the 
oo Pip at an angle of about 4°30: 

Place I CONTROL switoh 12 on panel KIISCM-3 in th 
PRECESSION position and measure the ting necessary a 
sight retiole Central pip to return fros ®n angle of on 
an angle of 1° (use a stopwatch for the purpose) — 

The precession time should be at least 30 ne 

Perform this oheok, shifting the retiole image in both, 
ee While measuring the precession tine, do not | 
ne sight reticle in the extreme position for long 


Note: Checks specified under Items "9" age 
performed only with ov and “d" should be 
mounted in the acne oe posable ballistio unit Cony 


COOC CCC CRO eOenedO® e@ee00 


(e) Cheok of Zero Currents in Zero Gyroscope 


Correotion Coils 


CoC oo eee esees 


4ero ourrent ig a current 
available when ¢ 
Scope is in the sero (without drift) position ese 


angular velocity. 
The vertical and horizontal channels of the zero &yro~ 
soope should be checked separately. 
oo the gero current of the sero By1oscope oorreo= 
oo orizontal channel, switoh on the sight, unoage the 
- oo place MEASURING 6witoh 3 on panel KIISCHH3 
ats HORIZONTAL (I T) position. The oorreotion 
| ore aoe current should not be more than 3 mA. 
: GHT and I CONTROL switohes 14, 13, 12 must be 
P to ON, when oheoking the current 
0 oh , 
oa ae the gero Ourrent in the vertical ohannel of the 
oe S00pe: correction, place MEASURING switch 3 to 
pore —e (I B) position. the I SIGHT, I ConTRo, 
ches being placed to oy and the 115 V — to the 115 V po- 
ae the vertioal ohanne) ourrent should not exceed 6 mh 
ourrent component of the elevation angle inoluded). 
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check of AleStude Unit tor Hermetio Seating 
and Operation 


Check of altitude unit for hermetio sealing ana Operation. 
should be performed by using vacuum set KID-3 which creates 
and saintains vacuum in the xechanisn of altitude aatozatio 
getting. 

qo perform the checy, proceed as follows: 

1. Switch on the sight. 

2. Place the Kly-5 handle in the position, prescribed for 
pumping Oute | 

}. Use set KIJ-3 to pump out air. During the process 
altitude should change on the altitude unit scale as altitude 
readings change on vacuum set RII-3, 

The altitude unit scale readings should correspond to those 
taken off the KIIY-3 scale (tolerance =300 m. for an altitude 
of up to 12,000 a. and “500 m. for altitudes exceeding 12,000 m.) 

Decrease the altitude on vacuum set KID~3 down to 6000 g., 
turn off the cock and cheok the airtightness of the altitude 
unit. The altitude as read off the KIY=3 goale should not 
decrease with a rate of more than 100 m. per min. 


CAUTION: 1. Do not disconnect #11 vacuum hoses and the air 
Bpeed tube pressure head until vacuum is completely 
removed (to avoid a of the altitude unit of 
a After acne ae teq reinstall oops 

: er the s @ es 
of reference connectors yur and © 
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Chapter IX 


3 POR’ > STC 


ERD 


1. SERVICE LI GB aU 


The service life and storage period Guaranteed are Speoie 
fied in the sight Certificate. The Manufacturer guarantees 
the trouble-free operation of the sight set for 200 working 
hours within 2 years, inoluding 100 hours in the GYRO posi- 
tion (parts furnished with the SPT&A set may be replaced), 
The operation and storage regulations are outlined in the 
Teohnioal Desoription and Storage Instructions. The storage 
period of the sight is 1 year, which is not inoluded into 
the guaranteed term of its service life. 


2. TRANSPORTATION . 

1. The sight should be transported only in the packing 
oase. 

é» The Manufacturer packs the paoking oases jn special 
shipping boxes. 

3. Arrange the packing oases to be shipped with their 
oovers up. 

4. Never drop or turn over the casea. 

5 Prior to placing the sight head into the packing 0a8@, 
look the gyro of the sight head (place the look lever on the 
sight head on FIXED (HENOJ, ) 


6. Pack the sight head in accordance with the Packing 
Instructions. 


Legking Instrugtions 

Si < oe 
estes ate Complicated, precision and oontly 

. " whioh requires Gentle handling 

ack th . 
ie aaa Pad Set in a special cane with utmost care 80 

| not be damaged during transportation. 
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Place the set in a wooden oase in Socordance with the 
Delivery List, seeing that all parts are arranged in thei 
respective seats and reliably seoured by appropriate ia th, 
nent fixtures. The case should bear the Bight code aaa. : 
and insoriptions: TOP (BEPX),DO NOT TURN ovER (HE KAHTOBATB), 
Glued to the oase is a list of parts placed there. Bach es 
should have a Packing List signed by persons in charge of | 
packing. The small cases and the packing case must be sealed, 

Arrangement of Sight Unite in Packing Case 

1. Unscrew four wing nuts and take upper plate 1 from the 
OB8C « 

2. Put the SPT&A set and mounting set on the lower plate.. 

3. Place the control box on stops 3» seoure it by four 
sorews; wrap the conneotors with paper and Place them into 
small case 4. : 3 

A. Arrange the voltage regulator on atrips 5 and secure 
it by four sorews. : 

_ 5Se Place the computer on the upper plate and seoure it by 
four screws. 

6. Arrange altitude unit H on the base plate and look i¢ 
by 4 screws. | 

7. Seoure the bracket with the eight head to the plate by 
& pin and nutes. Fit spring washers under the nuts. Wrap 
the reflector and light filter with cotton wool and paper. 
Set the lock lever against FIXED (HENOL.). 

8. Mount the zero gyro amplifier, relay with base plate 
end xero gyro into their seats and look them by sorews and 
wing nuts. Fit strip 6 between the base plate and the ampli- 
tler housing and limit the strip travel by olamps. | 

9. Seoure the instrument connectors to respecitive plugs 
ead nuts of the plate. | | 

10. Pass a wire through the holes of wing nuts and rods 
‘0 prevent the spontaneous unsorewing of the wing nuts. 

ll. Apply gun grease GOST 3005-51 to the outer surfaces 
of steel blued parts and attachment fixtures. 

12. Put the upper plate into the case and fasten it by for 
Ving Ruts. | | | 
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13- Press the cables of the sero Gyro tight + 
and tie them up with twine. a 
14. Cheok all units for safe attaohn | 
| ent 
a, | and Lose the 
Note: Remove the cight units ; j 
es ee & from the oage in the 


Cagh Othe, 


List 
of Parts Placed Anto_Packing Case 


Sight head SH][ ~ Assy 1 Cote rorereecsvevcaces } 
Computer SH], = Assy 42 sas euteruetnase ate 
Zero gyro SH] = Assy 3 Seaseesasesecnieocs.s l : 
Zero gyro amplifier SHI - Assy 4 jedaeenoes a 
Control box SHI - Assy 55 oe eccececcevcees 1 po, 
Altitude unit SH] - Asey 6 Se eeeccccvcconccoe | pg 
Relay with base plate SHI -~ ABBY BB cacceoe a 
Sight head bracket PHY - Assy 11 oeccosece 1 po 
Voltage regulator CH-4 bidiGis Wis 6 Sse Saves eee mee el oe 
Mounting set ......, CO Pe ero recereesscecvccce L PO 
Case with SPTSA set SH ~ ASBY 9=3 cccceece 1 po 
Cover 5SH-34 - MOBY 1. Ges seegeceveeseseaee 1 po. 


List 


hangeable Units. 


Changeable unit 5k SH = Assy 55-69 .eceoses 1 po 
2. Twin triode 6H12¢ DDS E64 seb Oss siewe eee oesesesee: 4 POO 
Je Twin triode 6H11-B Coo eeocccseveccesceccccnce 2 FOS 
4. Kenotron 61/41-B cot eccrccccccccccccccecvccenes 2 pes 
d+ Valve 1311 (1311C) Cece cccecececeneoseoces Lt Pa 
6. Lamp CM-46, 27 V, 188 iaiaatincorousune a 
?. Lamp CN-37 S689 06 16. esave inte ig. S.dieace a - 12 pos 
5. Lamp TH-03 (holder il9-4) eases 1 po. 
9+ Relay P3 ~ Asay 4) 2 pos 
10. Relay Pil-? Raietdolspcainacn 1 po 
V1. Relay MMS ee a pe, 
= Fuse Tk-30-14 baw dewagauceaaves at 


eee 
FOTO Cee roan ress esecseceset 


SECRET 
NO _ FOREIGN DISSEM _ 


7®2eoeeeeveeoeeceones 


CPO ee revere rcrecereeeene?® 





Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001700230001-9 


Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001700230001-9 





SECRET 
NO FOREIGN DISSEM 








179 mm 50X1-HUM: 


Fuse MK~30-0. 5A COP PCO CCE R eee ececoeens 
Refleotor SHUM1-12, oc osccscccsesesscveccs 
Light filter 5H-ll-1 isan Wadd lueesanc: 
Springwloaded belt SH=1l-184k .. cece cece 
Plate with brushes for JP~3.5u(JP-3, Sy 
AsBy 6k ) COCO OCOOO COTO Ouseesccccccee 
Brush of eleotrio motor JT-6 (IT-§ = 
ABBY 15K) socccccscceaccescccccccccvcece 
Brush of electric motor M4 (WTa2:s 
ABBY 11K ) cccccvcccccccccsccscccsccccece 
Oiler with o41 OKB~122=5 2. cccccccacce 
21. Can with lubricant QKB-122-7 seccaccsece 
22. Ampoule with essential o11° ..wocccccccce 
23. Flannel, 200x200 ...cccccecvcesccccces 
24. Sandpaper No.320 (30x210) ceccoceccccee 
25. Cambric tape, 15x100 .wecccccccesccccsoce 
e0e- NYénchy Sxl]. sasaenesdcsveweceweddevews 
efe WECNCH,- TAXI] as sienwiwonewoe ce ecvweeses 
28. Gyro adjustment wrench 1-SHIP-16K ..ocee 
29. Sorew-driver Bl75x0.7 ceccecscscccecees 
30. Sorew-driver B150x0.4 secoscsseecrvoses 
J1- Screw-driver BlOOx0.3  .esceoccevcccccece 
32s Screw-driver K1761301 .cccccccceccecces 
33e Sealing putty sccccccccsccccscccccecees 
Jhe Bracket SH-Silll=10 ...cccccccccccccccccce 
d5¢ Pinoers t00V0e6 0545'y 6 was cee weeewe cee 


List 


of Mounting Set Parts 
1. Plug UP28nK7 909 SH = Assy 121 oe. 
2. Plug MP28iK79u9 SHI = Assy 12=2 cee 
3+ Receptacle IP2SIK79II9 SH-HK - 
Assy 1 Cooeeeroneeecesrenenesseeseaoenees 


4. Receptacle UP28iK79r9 SH-MK = 


Assy 3 CC oe osavccrceccrseveresaconorerce 
Je Socket SHux - Asay 5 cece eeoccenncoros 
6. Plug oe SH-WK = Assy 6 seoees 


fi Me biesisk “abe: “¢ Sia ee 
a es yi siain be eM Ce ere 
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z ire a ; 
CERI ane eee 
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* orn ERD pps eee ee g O84 wee eer 
Si es we + ._ @ EA i oe) a o "1 ef BEARERS oSPte ees 
. a . * «4 , * 


i 8: Rete Oe, ee a a ae 


Bight set packed in packing cazes, 


ruberoid or waterproof paper. 
shift in the packing case, whi 
TOP (BEPX), DO NO? TURN CVER 
CARE (HE BPOCATS), 


with minimum humidity and 
ture, 


minus conductor of the 
Circuit of conductor 4 thro 


Sight head. Selector switohes 5-C 
head bracket connecte 


(See Pig.124) e 

In sights of later makes th 
conductor ig 6rounded and the 

_ to lead the minus conductor of 


Pas oe, CaS LMR ESSRS Pe - F 7 
ee Bitte: 6 Beinn tt, ge a bation hl i be oarnert Y et wage , ane 
. a ae ah ene Min, Bare ean iN tae i 20 7 Pa ia , } Labs seen ms 
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| 50X1-HUM 
7. Plug mPagmkasore SUM = Assy 7 
(8. Plug UPS Siik26or2 SH-MK .. Assy 8 
9+, Receptacle MP4sik26or2 
(10. Receptacle MP32K14975 Sli 
“MK ~ Asay 19 
11. Range manual introduction potentiow 
moter TMi-2500 = Assy K SCC Ceeeese 


CC Odeee, 


L po, 
1 po, 
i po. ' 
Zl po, 


*®ecece,s 


SH-MK - Assy 9 re 


1 po, 
Packing | 


The Manufacturer issues olosed and sealed oases with the 
é 


The inner walls of the packing oaseg should be lined with 
The sight set oase should not 
ch bears insoriptions: 

(HE KAHTOBATD), HANDLE wrrg 


FRAGILE (CTEKIO). 


Je SIGHT STORAGE 


The sight set should be stored in cases in storage roong 


without sharp changes of tenpers- 


Prior to packing the sight for storage: | 
- ae the sight set against the Certificate. 
. e the sight set to make sure; 
(a) there is no damage (of any kind); 
(>) all knobs rotate smoothly; 
(co) the Sealing putty is intact (restore impaired sealing). | 


4. MAIN CHANGES IW SIGHT DESIGN EFFECTED FROM 
BEGINNING OF SIGHT MANUPACTURE | 


1. In oi 
SAghts, manufactured prior to August, 1960, the 


Tange indicator wag connected to the 
ugh the plug connector of the 
and HP-30~PC on the sight 


d the plus cirouit of relays Po and 25 





© range indicator minus 
Sight head receptacle is uced 
electromagnetio clutch P-200 
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aaa |: ) Vereen 


into the bracket. Selector switohes B~C and AP 

neot the minus conductors of relayg P, and P a seca 
switch is set against §, the minus oonduotor ha a 
magnetio olutch P=200 gets disoonneoted and the — 

parallel plate may be set manually at any seine | 

The sight head brackets, issued prior to anak can 
are not interchangeable with the brackets of later aa 
their replacement is forbidden. poe 

2. From September, 1960, the sights are manufactured 
different arrangement of guiding pins of the changeable aa 
terminal blocks. The terminal blookg are turned through aa 
to provide for better oonditons of units replacexent. 

3. From November, 1960, resistor R. ig withdrawn fron the 
sero fyro amplifier and-full filament voltage is supplied to 
the valves. This modification reduces the time of valves 
warming-up. 

4. Fron January, 1961, the resistance of the computer 
potentiometer is changed from 400 ohms to 300 ohms and the 
potentiomcter winding begins from the angle, corresponding 
to 1.5 sec. The resistances of coils R and R 
are changed from 135 ohmg to 500 shee = 

>» From April, 1961, the sight electron relays are 
furnished with more vibration=proof ceramic valve panels. 

6. From April,;1961, the sight 1s modified to maintain 
the mean value of the elevation angle vartical oomponent 
when the damping button is depressed. Additional relay Pys 
énl resistor Rois are introduced, the latter being | 
Connected to the vertioal correction olirouit. | 

7. rom August, 1961, all plug connectors of the sight — 
cables are replaced by shielded oconneotors. 

8. Prom December, 1961, Assy 41 is rigidly seoured by a 
clamp and sorew with wing nut to avoid the dropping of 
Assy 41 frog its sooket at extensive ovexload (firing). 

3. From February, 1962, all the cables of the sight head 
“ve Secured by wire bands at the whole length to protect 
“ainst damage when performing the soheduled saintenance 
operations. = 
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10. From February, 1962, the eleotrio olrouit of 
awitohing-on the channels of electron relays Assy 8 ang 
Assy 42 in the base plate Assy 8 is changed to enpure the 
identical operation of the channels. The eleotric Olrouit 
of the base plate manufactured before February 1962 
is shown in Fig. 125. 
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Appendix 2 
CHBCK TABLES 


Computed Time T (aeo.) 


: m ~ 
Range, H= 7000 
pantie” ion oa] Soe i 


HP=30 0.971. a9] 3.02 | 10.86 | 1.57] 2. 
| 1.56/2.49/3.52 1.48] 2. 25] ; 


lat T < 2 seo. Tolerance A =0.05 860.6 
at T > 2 seo. ~ A to.1 seo. 


FREE CLEET EB TIO SEIN (PTR TTR ‘ 


3 800. +0.05 


Table 2 
Bievation Angle Vertioal Component for Cannoa YF-30 
H a 7000 Oe 


oe [a 
Angle ade la 


Tolerance 


Table 3 
Elevation Angles and Correotion for Attack Angle a, 


T = 3 seo. 


Angles of attack ay 
Ballistios 


C—5M 
C=—5K 


Tolerance 


SECRET 
NO FOREIGN DISSEM 


NL, OT A ce Aeete Se en wee a ee eee 





Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 : CIA-RDP82-00038R001700230001-9 


: 


Declassified in Part - Sanitized Copy Approved for Release 201 1/11/28 : CIA-RDP82-00038R001700230001-9 











SECRET 
NO FOREIGN DISSEM 













— 197 — 50X1-HUM 


Table 4s 
8 Correotion 








Horigsontal Component of Slip Angle 


T = 1.5 seo, 


ol FT 


Right 


Paheslex Do 


4 230° d 2208 







Slip ae 


Table 5 


Blevation Angles and Angle of Attaok Correotion 
in Altitude Unit Mode of Operation 


T = 3 seo. 


Altitude, m. - 7 > = 
sciidetins 2000} 7000] 17,000 | 20,000 ~ 25,000 


For aircraft MiT-210~-13 


FE a Ee ST TPN ST 

















Tolerance A *30' 


Baso, me. 


Range, oe 


tetiole olrole 
Bize 








Tolerance 






SECRET 
NO FOREIGN DISSEM 


— 


Ee eeeneeal 


Declassified in Part - Sanitized Copy Approved for Release 2011/11/28 CIA-RDP82-00038R001700230001-9 


| Declassified in Part - Sanitized Copy Approved for Release 201 1/1 1/28 CIA-RDP82-00038R001700230001-9 





SECRET 
NO FOREIGN DISSEM 








90X1-HUM 


Tabil 7 


Retiole Cirole Sine in FIXED (HENOA. ) Position 


Base, Mm. 
(R of oirole in mils) 


Reticle oirole size 


Toleranoe 
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Appendix 3 
List 
of Parts Pertaining to Key Diagram 


mere Description Main data Asay 


1 


Time + —___2__ 1600 ohms 2 
Altitude potentio~ | 2700 ohms = 
meter for rifled 
weapons 
| Altitude potentio- 
meter for rocket 
weapons | 
Range functional 757 ohms = 
potentiometer 
| Range funotional 819 ohms 
potentiometer 
for rooket 
weapons 
Time potentiometer | 300 ohms =5% 
Time functional 158.04 ohms 
potentiometer | 
Time functional 949.94 ohna = 
potentiometer 
Time funotional 949.94 ohns = 
potentiometer ; 
Range potentio- 12,000 ohns 
meter | 
Potentio~ : nee 
meter [-2500 ae 
Transmitting | eo ; 
potentio= , : 
meter I-400 
(vase) 
Receiving potentlo- 
meter [Iil=-400 
(oixrole) 


rete a2 Pe ToT aa a - ee q TO eS Pe ee, es | a oo 
»* . bs , az 
2 i : + te ue . ; 5 2 - 
ae 
ae . 
Pa - 
« 
« 2 
» ; y " . 
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| 50X1-HUM 
a 200 ‘abies : 


‘Range potentio- | 1770 ohn +108 
meter 
'| Transmitting 1240 ohms 
potentio- 
meter (7YAC) 
of ciroulit p 
Range potentio~ 
moter 
| Receiving poten~ 
tiometer IIll-400 
(plano-parallel 
plate angles) 
Altitude B00 =5% 
potentiometer | 
Transmitting 1700 ohms 
potentio= 
meter (JIYAC) 
of oirouit a 
Fixed wire 1716.9 obms *0.1% 
resistor | 
| Pixed wire 1981.98 ohms 20.1% 
resistor 
Fixed wire 675 ohus 10.25% 
resistor 
Fixed wire 2500 ohus —0.1% 
| Yeeistor 
Adjustable | 500 chus (rated) 
resist— 
or =1000 
Assy 
Adjustable . | 500 ohms (rated) 
resist— 
or KC-1000 
Assy : 
Adjustable | 200 ohms (rated) 
resistor . 


WC=1000 Assy 
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Fixed wire 
resistor 
Fixed wire 
resistor 
Fixed wire 
resistor 
Fixed wire 
resistor 
Fixed wire 
resistor 
|¥ixed wire 
resistor 
Pixed wire 
resistor 
Adjustable 
resist- 
ors K~200 
Assy 
Adjustable 
resist- 


ors 10-1000 


Assy 
Adjustable 
resiste- 
ors I0-1000 
Assy 
Adjustable 
resist= 
or DC-50 
Assy 
Fixed wire 
resistor 
‘Fixed wire 
resistor 
Pixed wire 
resistor 


‘a 
e We x “eat.” a “ ‘ *. : , ' : 
re sti ett * ‘6 Co as as i, = A 4 i We ey 
‘ WG pt ce ae eee Oe inp latte Saar: 
‘weal e “we ree aa Poa + tae ee oe . 
uy Be PN ya Gah ae : ‘ : og yf 
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195.05 ohms 40.25% 


54.1 ohms = 0.25%. 
1213 ohms to.1¢ 
1333.29 ohms =0.1¢ 
71.25 ohms <0.25% 
534 ohms “0.256 
500 ohms +0.25% 


76.4 ohns (rated) 
146.11 ohas (rated) 


500 ohms (rated) 


708.9 ohms (rated) 


221.6 ohms (rated) 
127.33 ohms (rated) | 


20.84 obas (rated) 


700 chus 20.1% 
2797.75 ohms 20.1% 
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‘| Fixed wire 

|  yesiator 

R55 Adjustable 
resist~ 
or IC-200 
Assy 

Ro30 .. | Faxed wire 

resistor 













4 Adjustable 
resist— 
ors G=-200 

| Assy 

32 Pixed wire , 90 ohms 10.25% 

| resistor 
R55 Fixed wire | 500 ohma 20.25% Part of 
resistor unit 
Rye Fixed wire | 750 ohms *o.14 55 
resistor 
Boon Adjustable 116 ohms (rated) | a2 
yop resist~ 126.4 ohms (rated) | 42 
ors 00-200 | 












cee ee 





7 Assy 
By, Fixed wire 1050 ohms £0.14 55 
resistor 
Boon Adjustable 100 ohms (rated) | 42 


RB resist- 
39P sre 1300 50 ohms (rated) | 2 


Assy 


Bay Fixed wire | 5635 ohms 236i 55 
resistor 


Rao Fixed wire | 305.4 ohms 20.25% 55 
| xesistor 


Rag Fixed wire =| 243 ohms 20.25% Part of 
resistor | it 


RG Fixed wire | 75.67 ohms 20.254, Part of 
‘vesistor ) unit 








I ee a ee ee ee ee, 










RET 
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ere pata 
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| lk 


Adjustable | 
resiat- 
or 0-50 
Assy 

Adjustable 
resist— 
or WG-200 | 
Agony 

Adjustable 
wire 
resistor 

Adjustable 
resist- 
or K-50 
Asoy 

| Adjustable 
wire 
resistors 

Adjustable 
resist- 
ors K-200 
Assy 

Ross Ree Fixed wire 

resistors 

Bees Bey Adjustable 
| resist- 


Aeo051 


Beans 


50 ohms (rated) 


12.37 ohms 21% 
22.77 ohms 20.25%: 


104 ohms (rated) 
59 ohms (rated) 


600 ohms 20.25% 
1050 ohms 20.1% 
124 chus (rated) 











50X1-HUM 


55 


il’ <Aasy 


54.2 ohms (rated) | 


ors 1200 | 


Assy 
Fixed wire 
resistor 
Adjustable 
resist-= 
or 0C-1000 | 
Assy . 
Adjustable | 
resist- | 
or 00-200 
Assy 


667.7 ohua (rated) 


118.8 has (rated) 
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Adjustable | . ee 
resist~- : 
or NC-50 
Assy 
Adjustable 
resist— 
or WC=200 . 
Assy ; , 
Adjustable =| 50 ohms (rated) | 55 
wire | : 
resistor | | 
Ad jJustabdlo HT “Asay 
resist- 
or 0-50 
Asoy | 
| Adjustable 12.37 ohms 71% 
wire 22.77 ohms 20.25%: 
resistors | 
Adjustable 104 ohms (rated) 
resist~- 59 ohne (rated) 
ors IC=200 
Asay 
Reys Rg] Fixed wire 600 ohms 20,25% 
resistors 1050 ohms *0,1% 
Rosy Rgoj Adjustable | 124 ohms (rated) 
| resist- | 542 ohme (rated) | 
ors 00-200 
Assy 
Pixed wire 260 ohms =0.25% 
resistor | | 
Adjustable | 667.7 ohms (rated) 
resist- 
or 00-1000 
Assy | 
Adjustable | 
resist- | 
ox 00-200 


ag 


Rso51 


Reon~Bs; 


116.6 ohms (rated) 


-* py 


i 
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Bio cie caa eat 
| Faxed wire resist-| 500 ohms <0.25% 
or 
Rey Adjustable 101-1 ohms (rated) 
resist~ 
or NC~-200 
: Assy 
| Fixed wire 1200 chus <0.1% 
resiotor | 
Adjustable 59 ohms (rated) 
resist- 
‘or PC-200 
Assy | 
| Adjustable 555,5 ohms (rated) | 6 
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Ph, 9§ rt FOTRIC MOTOR JH. 4M PIG O% CIRC UET DIAGRAM OL ELECTRIC MOTOR Wo. 4it {U-f) 
SEF JACKET AND BRUSH HOLDER On. : | 
COVER REMOVED (GENERAL VIEW 


Cxcitntion winding: IC — 4 entefugal tegniator contacts, € = by parsace 


tex stor. $l 1. Um iree . 


HiG.97, ELECTRIC MOTOR TE - aM (DISASSEMBLED) 
1 - yecket, 2 - encstation windings; ¥ — semtee, 4 — housing; 3 — rear enteld; @ - brush 
holdec; 7 — frome thield, A — armature, 9 — cassmetator, 10 = fends connecting centrifugal 
regulator contacts with electric mrtor armatace; [L - centrifugal regulator coatects; 
12 = centrifugal regulator nut; US — centeilygal regulator, 1A — apring, 15 - brushes, 
16 ~ by-pans revsatoe: 17,88 - balance weighia foe clectric motor ritoe, 19 — screwe for 
clamping frome and rear shields; 20 and IM ~ dust-protecting washera; ?| and 27 - play 
reducing washers; 22 and !6 ~ hall braringsl4 and 24 — acrewa to secune covers 24, 

19 = aperng-loaded cing. 
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FIG.98. ELECTRIC MOTOR /IP=3.5M (GENERAL 


VIEW) : LECT 
FIG.99. ELECTRIC MOTOR JP -3.5M Cheer 


F1IG.100. 1 me PRIC MOTOR {UP -3.5M (DISASSEMBLED) 


| ~ armar - 
es puckee at ed Jian hott bearing; 4» housing; $ = textolice plate with brushes; 
’ utator; . — mounting on 9 ~ dust-protecting wanher; 10 — insulation 
washer 
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FIG.10l. POTENTIOMETERS [II] 
_ : S TERS AND [] 
i ~ general view of potentiometers without cover; a 


to unsolder wires; 3 — brush; 6 and 8 — mletiace: Pand $ — covers; 2 and 4 — 
§ 


‘ leads-cu 
7 ~ housing. a 


FIG.102. ADJUSTING RESISTORS 
l — general view; 2 — edjuating screw; 1 = housing; 4 = brush drive; § ~ brush: 
oO ~~ spring, 7 ~ leads-out; 8 » winding; 9 — spsing. 


F1G.103. GENERAL VIEW OF 
ADJUSTING RESISTOR BORK: 
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FIG.104. SIGHT ELECTRIC CIACUIT ELEMENTS . a 4 
1- canactior ie KO, OK0.464.008 TY MPTTE 2 = capacitor. ype MALI, q ao 
© POCT 712-54; 3 — capecitor, type df 
KBII,OX0.462.(25 TY MP'TIL 4 — copecitor, type KAP =t, KOCT 6118-59; 5 = cw : 
pacitor, type KON, POCT 611954; 6 = capacitoz, type mdi A) 464014 TY MP TE; ft 
J - wire renistor manufactured in accordance with aight drawings; 8 — ecalstora, 7 A 
type BC TOCT 6562-511; 9 — resistor, type MIT, NOCT 1113-54; 10 = thersorezloror, 1] 
ype MMT, YGO 4GR007 ‘TY METI. is 
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FIG.108. TOOLS OF SPT&A SET 
H ~ screw-driver, B17520.7; 2 — zero gyro mounting acrew-deiver, B 150x0.4; 3 = waraling 
amps cover removing screw-drivers, B 1090.3; 4 watchmaker’s scren-drivers 5 See 
6 — gyro edjuetment and bearings lubrication deviccy 7 = wranch, 9xLAy Gm weeech, U4eh 
' foe nero gyro mounting! 9 = bracket to replace brushes. 
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FIG.108. ELECTRIC MOTOR BITHOUT. 
JACKET. 
1 = brush holder; 2 = screw. 
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IT, PURPOSE AND OPERATING PRINCIPLE 
: 7 

The overload warning unit, modod Ml-28, (Fig.l) , is 
intended for srowing the overloads appearing on the alxeratt o 

' The operation of the overload warning und is based woon 

. the principle of spring balance. The everload drivelves an 
inertia of weight 2 (Fig.2) suspended on springs 1 and 5 whose 
resilience counterbalanoes the inertia. 

inertia force causes 4 dispsacement of weight 2 and 
brushes 4 and 6 rigidly connected with the weight and aliding 
Slong fixed oolleotors 3 and 7. | 

When ‘tie-unit comes to. indioate the overloads involved, 
it breaks tho, oilrcult running between the contacts and current] 
conducting portion o? collectors 3 and 7. 

The power supply is brought to plug connector 8 whose 
terminals are connected to collectors 3 and 7 and brushes & 
and 6 by means of electric cables. 

The eleotric oiroult of the warning vnit ia i2lustrated 

in Fig.3. 








IX. MATIN TECHNICAL DATA 


1. The overload warning wilt is intended to separately 
indioate two values of the overload: | 
n, atle6 gy Ny # 42 Go 
2o The contaots of the warning walt swit ches operate to 


break-the Glroult., The load of the switch contacts ia relay 
THES 2-I7i, 


oF aa ET na ee : ceanlaie aber ~ . 
ao t Pa ' ‘ : a Vy 
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3. The voltage of the current supplied to the relay 


mentioned reaches 27 V- 10% D.C. [ 


oo ae . 
4, The overload indicating error under normal tam 


os 


perature 


does not exceed = 0.1 6. 
5. The overload indicating error wider temperatures 


of =60°C and #150°C (applied not longer than 5 minutes) does - 
not exceed =0015 ge 

6. The frequency imhorent in the inertia portion of the 
overload warning unit ranges between 7 and 15 oyoles per 


A ie 
\ 


second. 
7. The overload warning unit remains vibration=-proor 


under vibrations with 20 to 200 oyoles per second frequency and 
overloads of 1.5 to 4.4 g, provided the amp ti tude does not 


exceed 1 mm. 


| 8. The overioad warning unit is. onorative, when the over= 
loads of 1.5 & are—»pplied along two- sid axes, the error 
involved in thus’ event not exceeding 0.15 «&. 
9. The overload warning unit can withstand 10,000 shocks 
per minute without impciring the performance of the instrument, 
provided the shocking rate does not exceed 60 to 100 sheeks per 
minute, and the overload, 4 g. 
10. The contacts of the overload warning unit servicing 
the relay TKE52-Ii]| can withstand 25,000 opening operations 
throughout the guaranteed period of the instrument service life. 
11. The insulance of the electrical components of the 
overload warning unit relative to the body has “2 aoe ouane 
values: 
(a) 20 megohms at minimum under tho tomperatura of +.2025°C 
and the relative humidity koeping within 30 to 8033 
- (ob) 2’ megohms at minimum under tho temperature of +20°5°C 
and the relative humidity keeping within 95234, 
12. Under the conditions of cornal temperature and relative 
humidity of 30 te 80%, the insulanoo of tho overload warning 
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wit oan withstand the punoture test by 500 V, 50 o.pes A C 


= pre cbse cane euPnre sours belng 5 kWA at mininun, 
0 400 We2gnt of the overload warning = 
exceed 1.1 ke, , arning unit does not 





IIT. CONStRUCTYON 


The sensitive elemont of the overload warning unit is 
weight (Fig.4) suspended with the aid of the system of 
flat springs 6 by the cantilever=type attachment. i 
| Springs 6 are connected to weight 1 by means of two 
strips 56 and four screws 55, The springs are seourod to blocks 7 
and 9 by the cantilever—type attachment with the aid Oz Bees 27 
and three 6orews 58. Block 9 is secured to cover 36 with a: 4 
of three sorews 37, ae 
eae ae inside, body 19 is magnetic dampex intended ?or 

osoitiations inherent in tho inertia mass. Tha 

nagnetic damper is made up of two cores 21 ‘ang 20 magnet 20 
and cover 36. The. position of the oores relative to each othe 
is fixed with the aid of two lockpins 30, Serew 23 is used . 
Lor attaching the cores to each other. Cover 36 ig eiaa 
to core 21 with the aid of two supports 35 and four nuts 347 
Borewed onto the both sides of the supports, 
secur — in the field of magnetic damper is Copper sleeve 24 

64 to weight 1 by moans of four Berews 26. Slots made in 
Sleeve 24 are meant for receiving strips 49 and 68, each geo d 
to weight 1 by means of two sorews 25. Sorews 44 en madé ac 
of for looking blooks 50 and 67 to strips 49 and 68, Insert ; Lint 
blocks 50 and 67 are contacts comprised ov bushing 38 oe 
Pipe 40 and contact brushos 43 soldered to the latter. 

The contact pressure in the bushings of the contacts is 
hae with the aid of q special slit. The contact ere 
oo my adjusted, the contacts should bo Looked by two 
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As oopper sloove interseots the magnetic lines of forco 
an induction ourroné appears there. The slectromagnetic 
field'of the induction ourrent interacts with the magnet ?icld 

to generate o braking force proportionate to tho speed of 
oressing the magnotic lines of Foxe, 1.00 to 
movement. 


For indicating the two values of 
unit is provided with two collcotors 
‘insulation and motal plates. Contact brushes 43 connected with 
weight 1 slide over the surface of the said plates, 


| Slots made in the insulation plates of COllactors 66 
onsure a vertical displacement of tho 
justmont, 


At preset overloads, 










the spead or 






5he overload, the warning 
66 and 75 made up of 







and 75 - 
latter required by the ade 







Contact brushes 43 chan rein te 
me | ge fron the 
pelt oimiaeeldnaipiinin doh of the collector over to the 
nevlation plates thereby breaking - . 
& the olectrioc circuits ¢ 
Warning systems connocted + ; ae re 
0 th 
ing unit being int | © anstrumeat (the overload warn- 
oe & endod for uso with the relay THES 2-=]1Jf) 
8 | 
piece 7h aes 48 are used: for Securing collector 75 to angle | 
B0rews 73 : ae in turn attached (0 blook 69 oy means of ine 
e Other collector 66 is fixed to angle piece 62 by 7 
tw | eans 
0 Screws 63 seourdng this angle piece to cove 


The travel of woight 1 beyond th 
instrument ig limited by two stops : 
i Sorewed into Strip 70 which 4 
| of two sorews, 


69 which 49 seo 















. @ linits indicated by tho | 
One 0: those Stops is sorey 72 
nati 8 attached to weight } with the aid : 
a ovner stop is sorev 41 driven into block 7 
ee : Cover 36 by means of two sorewa 71, . 
aus p 206 on blook 6 by means of nut 42 

| ® Covor 36 with the aid of 80rows 52 ee i 


ovided with stens, The leads ef books 50 


ae blocks 52 and 64 pr 
and 67 as | : 
| Well a8 the stems or blocks 52 and 64 are conneot 
t —— — 











‘Springs 45 serving aa ourren 
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, The collectoy 
connector 47 by moans of cables 46 


‘ , 
( } cabl 
| ; 68 is placed insigg ! 
. 2 Shoathin . 

@ ing coat . aE 00at 27, One ond - 

” _ & 1s soldered to washer 44, and the th on the shoathe 
| Other, to cap 18 
| 
| 
t 
| 


leads are Joined to the torninals of plug 


eo The Connecting bunoh or the 








Inserted into 
Plus connector 47 
cables tiod to it by throng. vogother with pin 17 carrying 








The cables arg tightly held iy ¢ 


three scaling wedges ho opening of body 19 by 


thero by moa; ‘he opening and seo 
nut 16 Pepertliadig 16. Spring 15 arranged in th pei 
49 18 intended to proteot the cab] © opening of 


loops. The cables arg held olo 
, means of two clamps 60, 
7 : Cover 36 and tho 

Components mor 
body 19 with tne ald of four Screws i es 
po Tho hole made in housing 8 
& % and the threaded hole made in 


woight l are int 
| ended for oa in 
overload warning unit. Ging purposes and Lor checking the - 


13 inserted into 


| @s against Sharply bent 
S@ %o the walls o? body 19 by 
four Gorews 61 and nuts 59 


| a Ey —o unit is caged (the weight is Lixed) through. 
| eeu nN housing 8 with the ald of Stop 4. One end ° 
! gee p = — into the threaded hole of weight 1, and 
ie a by nut 5 turned onto threaded steiiay 3 
ioe. i n€ 3 1s attached to housing 6 by means of 
ee Nut 5 is locked with screw 33 to obviate 


inadver 
re rtont unsorewing under the conditions of he 
ons in the place of installation, a ee 


0 a 


| 

oth 
| or 1s provided with threaded hole for Securing housing 8 
| 5ANS 


with the 
ald of two screws 32, Sealing cap 31 should be placed 


under one of Bcrows 32, 


ia “wee housing 8 and body 19 of the overload 
| 8 unit la rubbor gasket 12 meant Yor keepi 
Ping the dust 
| 


off the instrument 
e The rubber 
: Gasket 14s attached xo + 
by means of Strip 11 and two Screws 10 ched to the body 
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S Cn eee es ee oe er ar By 
: eer « sme . S a 
- cary ee ae ae a . 5 
re eae cA me ig ba = ™ i 5 A 
, 2 4 
ae 5 G SySes 7 an 5 Sear rae . : oh ee ed 
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\ Attached to body 19 with the aid of two scrows 28 is 

name plate 29 speoifying the index of the overload warning 
\ unit, the range of tho overloads shown by the instrument, 
the voltage of the power supply required, the trade symbol, 
and the serial number of the warning wit. Sealing cap 31 is 
filled with sealing putty beering the stamp of the Inspoo= 
tien Department. : “4 


_ The everall dimensions of the overload warning wit 
are apooified in Tige5. | | 
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IV. OVERLOAD WARNING UNIT SEP 
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1 Overload warning unit 
2 Calibrating unit (one per 4 warning | 
| units) ! 
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V. INSTALLATION ABOARD AIRCRAFT 


WARNING) Prior to starting to install or operate 
the overload warning unit be sure to uncage the 
instrument. For this: purpose, remove nut 5 | : 
(Figo4), unsorey atop 4 used fox caging the 
Sensitive clement, sorew nut 33 again’ and seour 
it with the aid of sorew 330 | 

| na | 


| 
Before proceeding to the installation of 
Warning unit aboard the airoratt, 


= — ear Sati ae 
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. aa *he vibration at the place of installation of 
628 overioad warning unit seeing that it does not oxcoed the 
permissible limits (Sea Para.7 of Section IT). 
ee Examine the overload warning unit and cheoke 
| (a) whether there are evidences of outer defects or 
damage of the oxterior parts: 
: (b) whether the marking is, corrects 
(o) whother the Certificate hag beon properly £iiJed in; 
(d) whother there aro any parts missing, 
3. Subject the overload wax 
: arning unit to h 
with a view to: , , =— 
| Ac Cetermining the indication orror of the instrument 
under +20°¢ temperature. For this purpose: 
oe = level baso plate 2 (Fig.6) with the aia of three 
bearing sorows and check the adjustment a 
: making.use of leve: 
Panam | GW evel 1 or 
= mount the warning unit on base plate 2: 
| = connect the overload warning unit to power plant 5 
as it is shown in Fig.7s | 3 
~ ‘unsorew nut 5 (FMg.4) and sorev calibrating unit 3 into 
weight 1 (Fig.6) through the hole made in housing 8: 
_  ™ puta sot of weights 4 on calibrating unit 3 until tho 
_ lamp comes on (1.0. starts flickering): | 
~ detormine the value of the welght (in texms of gr) 
involving a fliokering of the lamp undor the overloads of 
+146 & and +2 Ge | 
Sot the weight with an accuracy of up to 0.5 ars 


#" Galoulate the onroe noe use of the following forma: 
6p =p. ~ 


1 


- 
‘ 
ee * - * ; 
—— = a i = 3 : 
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cee age eS Be Makes Gee rine ee bere 5 Rees ra we AM Fe a a eee , See se ao ce ret Me Reena RR SS Sow Dy 
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whero: 
ny and n, ~ errors of the instrument; 


ro > reduced weight of the instrument (Certificate datum): 
- total weight of the calibrating unit and set of 
weights involving an operation of the inatrument 


(in er). 
The error of the overload warning unit must not exceed 


20el Bo 

| B. dotermine the insulance of the electrical components 
of tho overload warning unit relative to the body under the 
oondi tions of normal temperature and relative humidity ranging 
betwoon 30 to 80°. For this purpose, connect one wire of the 
moggex rated for 500 V D.C. to the shorted terminalis of the 
connector plug, and the other ond, to its body. 

| Install the overload warning unit aboard the alveraft in 
accordance with the alroraft equipment arrangement diagram, 


Py, 


of tho warning unit in the samo way. 


Note: Tho pointer engraved on the name plate of the 
warning unit indicates the direction of the 
overloads the unit shows. 

Mount tho overload warning unit. To this effacts:. 

(a) set the instrument properly relative to tho aircvatt 

symmetry axis referring to the side marks made on tho body, 

— (bd) fix the warning unit on the assembly, it has been inst= 
allad on with the aid of four B0rews. | 
7 (co) connect the overload warning unit to the electric 
mains. | 

 &@ 

| his done, cheok the performance ov the instrument. While 


os —s 
TR ras esas 


doin 
o*ng 80, unsorew nut 5 (Fig.4), drive calibrating unit into 


weig t 1 through the hole made in housing 8, and apply 


hand pressure to the calibr 
ating wnt to 
of t aveeiaan. check the indication 


| 
I 
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In tho oourse of operation’ 
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of 
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| the overload warning unit 
ghould undergo a test onoo ovary) ot: wonths, as 4% is inatruoted 
in Seotion Vo 
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ps Troubles | and _Remedies 


Provbic 


Warning unit 1, Faulty soldered io Unsorew hous 

operates withous | joints between plug| ing. 6 (Figo4), 

application of . connector current check tue soldered’ 

doad conductors, collcotore | joints Lor defeots, 

and contacts solder wp the 

conductors, and 
sorev the housing 
on 


| 2.0 Unsorew nut of 
plug connector 47, 
| 


solder the conduct 
ors up, and turn 
thea nut on | 
30 Unserew hous= 
ing 8, wipe col- 
loctors 66 and 75 
with a plece of dry 
Cloth, and 
brushes 43, with a 
| pices of cloth 
wetted in alcohol, 
, and then adjust the 


| . CONTACT pressure 
Jo Current-conduct= 
ing apring broken 


20 No contact 
between brushes 
and collector 
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eet (eee eo 
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4, Unsorew 








‘ | “housing 3, 
unsoider spring 45 
| and roplace it 
Unit indioatos | Inatrunont Carry out 
overloads exosod~ maladjusted partial disasaomb- 
ing the permissible es Ly and adjustment 
limits | | of wilt 
Unit indicates ! 3 ah Q gene 
overloads below tho | 
pormigsible limits ‘i | 











B. Disassembly 





Disassemble tho overload warning unit only after 
loonting the defects rendering the instrument absolutely 
unserviceable (tho errors in excess of tho permissible limits, 
exave mechanical damage, and suchlike). 

Bs sure to uncage the warning unit before proceeding 
to disassemble tho instrument. While oarrying out the disassembly, 
handle the instrument with utmost care using authorized tools 
whioh muet bo kept in good order ready for immediate use. 

If the maladjustment of the warning unit has boon 
deteoted during tie operation, carry out partial disassembly of 
the instrument. To this effect, take out housing 8, having 
romoved the sealing putty from sealing oap 31 (Jig.4) -and 
having wnsorewed two sorews 32 securing housing 8 to 
supports 53. Partial disassembly of the overload warning unit 
is allowed to bo carried out after the guaranteed poriod of 
the inetrument sorvice life has expired. 
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Yo effect a complote disassembly of the overload warning 






units | 
@ \ _ do Remove tho sealing putty from cap 31, unserew two 
Sovrews 32 and take out housing 8. 






| 2e Ungsoldor the wires connecting plug connector 47 to 
the Yeads of collectors 66 and 75 and of blooks 52 and 64, Thig 
done, procoed to unsoldor ourrent=conducting spring 45 fron 
the leads of blovks 90, 52 and 67. 
JoDeive two supports 53 from cover 36, unscrew 
ig Jl, 63 and 71, and separate blooks 52 and 64, angle 
picos : with vollector 66 and block 69 with parts from cover 36 
¢ Unsorew sorows 65 and separate oo: ) 
| Collect a 
oe ae p Ollector 66 Prom 
i de Unscrew Scrows 4&8 and 73; and take collector 75 away | 
piety Piece 74: this done, separate the angle plece | 
phir from blook 69, and drive sorew 41 and nut 42 Prom 
) Je When taking away cover 36, angle piece 62 and blook 69 


with the componento at 
| attached, ¢ 
brushos 43. » vake caro not to damage contact - 
















6. Drive screw 72 from strip 70. 








| 7. Unscrew three go a 
| rews 37 and so 
Sensitive alomen: from cover 36, — —_— 
- 8. Separate Springs 6 (from b 





. locks 7 | 
having unsorewed three screws 58, 8 7 and 9) ana strips 57, 


. 9. Drive out Serews. 25 
from weight 1, | 

: 10. Separate copper gs] 
unsorewed screws 26, 


: Ll. Detach 
sorews 55. 






and separate strins 49, 68 and 70 







cove 2h from weight 1 having 






Strips 56 from weight 1 by unscrewing 





: 12. Drive Borews 39 
and 67. Do 





and ta 
not disassemble the uy 
43. Drive ou; Sorews 4h an 
from strips 49 and 68, . 


ke brush holders from blocks 50 
1% of the brush holder, 
a detach blocks 20 and 67 










: 









| 
| 
| 
( 
1 
\ 
t 
' 
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14. Unscrew fcur sorews 54 and detach cover 36 with the 


nagnotio syatom from body 19. Do not disassemble the magnotic 
syston. : 


= 135. Tako rubber gasket 12 from body 19 and strip 12, 
having driven out two sorews 10. | 
16. Take olamps 60 off sorewa 61, having previously un- 
sorewod nuts 59, and detach tho wires ?ronm the bedy walls. 
| 17. Detach pluz oonnector 4? with cables and sheathing 
coat e7 from body 19, having driven out nus 16 and taken sway 
sohling wedgos 13. 


: 18. Turn out three screws 2 and separate bushing 3 from 
housing 8, 


Ce Assembly _ 


Clean the parts to be assembled s0 that thoy exhibit no 
ovidence of nitrovarnish, glue and corrosion. - 


Assemble the instrument adheroring to 


the Lollowlng 
procedure: 


| 1. Assomble blocks 50 and 67 to strips 49 and 68 with the 
ald of sorows 44. 
| 2+ Assomble weight 1 to springs 6, clamp 14 with the aid 
of strips 56 and secure with screws 55, i. 
3. Attach sleeve 24 to weight 1 by means of four aorews 26 
Apply glue bd4 to. screws 26, and liquid bakelite, $0 all 
other sorews. 
4, Insert strips 49 and 68 with tho blocks into the 
of copper Sleeve 24 and lock strip 70 with screws 25 0 
5o Assemble eprings 6 with blocks 7 and 9 ana strip 57 
and secure the unit assembled with the aid of three sorews 58. 
6. Pass insulation=proteoted wires into the hole of 
body 19, insert sealing wedges 13 ana tighten nut 16, 
the cables to the walls of body 19 Making use of tio 
four sorews 61 coated with glue 3d-4 end nuts 59, 


slots 


Preas 
clamps 60, 
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7. Place the magnetic system inside body 19, pass the 
Oables through the hole on cover 36, and secure the unit of the 
magnetic system with the aid of four screws 54. 
| 8. Attach rubber gasket 12 to body 19 using glue No.88, 
seoure the gasket with strip 11 and lock with two sorews 10. 
$. Fix the unit of the sensitiva element to cover 36 with 
the aid of three sorews 37 taking care to ensure free (ice. withoy 
jamming) travel of sleeve 24 within the olearanos of tho magnetio 
BYStome ; | 
10. Drive screw 72 into strip 70, seeing that the former 
enters into the latter without play. Upsetting of strip 70 is 
considered permissible, : 
11. Secure blocks 52 to cover 36 by screws 51, 
12, Attach collectors 66 and 75 to angle pieces 62 and 74, | 
respectively, with the aid of screws 65 and 48, 
Prior to assembling, the collectors must be washed 
in special grade of gasoline (called "KALOSHA"), 
13. Secure angle piece 74 with the collector to block 69 
making use of two screws 73 
14. Turn nut 42 onto serey 
4l and dri ; to 
ok on ud Grive the screw into 
oe 15. Make use of screys 63 and 71 to secure block 69 
its components and angle piece 62 vith collector 66 to 
cover 36, and turn in two supports 53. 
16. Arrange the cab 
dens de cables in conformity with Figs 3 and 4, 
oe a a Ps “conducting springs 45 to the leads of blocks 50 
) ang 07. Wash the B0lderin | : 
& joint wit 
with insulating varnigh,. a ne a ee 
17. Fit contact brug | 
ht hin caine in the sensitive element 
em ¥ 
‘iene ~ with the aid of tO 


18. Insert bushin : 
& 3 luto the hole Made 4 
nh 
fix the bushing by means of three soreya 2 = 
o 


a 


9 
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19. Protect the instrument with housing 8 and secure it 
with two sorews 32, Set sealing cap 31 under one of the screws, 
e0. Screw nut 5 onto bushing 3 and look it with sorow 33. 
The overload warning unit having been assembled, cheok the 
Ansulence of the cleotrical compononta a8 instructed under 
ParaoB, Section V, and carry out the necessary adjustment. 















De Ad justnent 


Proceed to perform the necessary adjustment having removed 
housing 8 (Fig.4). | 
1. Turning bushing 38 of the contact in block 50 (67), 
‘Move brushes 43 off collector 66 (75). This done, carefully 
wipes the oollector with a dry piece of cloth, and the brushes 
with a piece of cloth wotted in alcohol. | 


2. Bring the brushes: toward the collector and lightly 
press them in. 









3 Connect the overload warning unit to the oscillograph 
(Fige 8). 


Note: The warning unit is provided with two collectors 

joinod parallel to each other, so one pair of the 
brushes should. bo isoletcd, whon connecting the 
warning init to the oscillograph. 










4. Employing a grammotor, catch the dent ends of the brushes 
and move them off until the cirouit has beon broken (the gina 
@ ourve being broken on the screen of tho oscillograph and a 
straight lino taking its place). 
: S¢ If the contact prossuro of the brushes is other than 
o = Ood gr 9 C80 On Screws 39 and adjust tho contact prassure. 





Fee. 
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Measure the value of the contact pressure several times to 
make sure tho adjustment has been done tho proper way. 
Chook tho contacting reliability smoothly shifting the 
Sensitive elemont (woight 1 ) dy hand throughout the phate 
ange of its travel. Check the Signals of 1.6 g and 2 ¢g (ter= 
Minals 1l=2 and 1~3 of the plug connector) separately, | 


Notes etl contaoting reliability making use of a 
terme of ohnge 1088 Sento is graduated An 


ed Weirht 


ee ee oe ee 


us 
1. Set the rotating unit in a strictly horizontal position. 
2. Install overload warning unit 4 on the rotating unit, 
attaoh contact 2 to it and rotate through 180° (Fig.9,a). This 
position of the overload warding unit corresponds to an overload 
of 1 g. | 
Ze Rotating micrometer screw 6, bring 1t toward contact 2 
attaohed to the weicht of overload warning unit 4 until . the 
former touches the latter, 1.c. until oleotric damp 1 has gone 
ON» 
4, Set tho Overload "warning unit to ite original position 
(Fige9, be This position or the instrument corresponds to an 
overload of +1 g, } 
20 Fix stud 5 to pan 8 via pulley 3. 
: be Load weights 7 on the pan until the latter touches 
contact 2 and micrometer screw 6, 1.0. until electric camp 1 has 
gone on (starts flickering). 


7¢ Determine tho reduced we: C 
) welght of the system on the 
of the following formula: . _— 


— 
2 ae ae 
a eS ae 7 


= 
a 
aie 
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en a ee ne 


PTT ene ee > 
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whore: Py ls the reduced weight of tho system oxpressed in gr. 
| The permissible orror involved wnen devermining the reduced 
weight must not exceed 0.5 EL a | 
The devioe for dotermining the reduced weight is shown 
do Fig.10. 


Adjustment of Overload Warning Unit on 


COOHPOOREDOGFH000C CO OOEG5eD000n C0200000 


the Basia of Its Operation Data 


COOCOCOOTOOOOGSOOOFEDO0C0B0OOCRE ON OB OOO 


1. Making use of level 1 (Fig. 6), adjust base plate 2 
setting ite upper and lower surfaces in the horizontal position, 
and mount the warning unit onto the base plate. 


ée Conneot the warning unit to power plant 5. The conneo= 
tion diagram is show in Fig.7. 


Jo Screw calibrating wit 3 (iM¢.6) into the threaded 


' hole made in the weight, and place set of weights 4 onto the 


| 
; 
| 


‘ 


callorating unit. : 
4. Determine the Weight of the set of weights in the follow- 
ing way: | 
— Py 7 P06 = p; 
ot ae Po ~ P 
where: p = weight of the calibrating unit: 
PB, ~ Weight of the weight set under 1,6 @ overload: 
Po = weight of the weight set under 2 & overloads 
Pas reduced weight of the whole system expressed in er. 
The overload warning unit is considered well adjusted, if 
the lamp of the power plant starts flickering upon placing the 
weight on the. calibrating unit. — 
If the electric lamp glows but does not Slioker or does 
not go on at all, ease on screws 65 and 73 (Fige4) and apply a 
Sorewedriver pressure to raise or lover collectors 66 and 75, 
4e Tighten all the screws and coat them with glue bd=4 


with colouring agent, 


ie 4G 
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Determine the errors of the warning unit seeing that they 
do not exoeed the permissible limits (See Para.4 of Section II). 


Tools Necessary for Disassembly, Assembly and 


oveaGGCeCKRRa0OsCoORoeOeogCasgaHeGgGGCcagGOgEqneeogosdsdovnHhOOdG 


Adjustment of Overload Warning Unit 


eC Peed sgeedOHonCagGCEGCOCHHBODdPGAANaGCKCAgCOeO eH AD 


Fitter's sorow-driver, 
Watchmaker's sorew-driver. 
Tweesers (or pincers) 
Soldering irons. 

Pliers. 

Wrenohes 


Vif. PACKING, STORAGE, AND SHIPPING 
A. Packing 


Wrap every warning unit up in cardboard or parchment paper 
and arrange in corrugated cardboard container, 


Note: Brown paper or coarse wrapping paper may 
y ba used 
instead of the foregoing grades Be nee 


Put the calibrating unit (one per four warning wits), 
stop and Certificate in every packing container. 

Making use of water-repellant glue, attach a label to the 
outer side wall of the packing container specitying: 

(a) name and model of the warning unit, and its main cha- 
raoteristica: 

(b) serial number of the warning unit; 

(co) date of manufacture: 

(d) packer's numbers 

(e) Certificate number; 

(2) seala (of the consignor and consignee ): 

(g) storage poriod requiring no oheoks, 
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Arrange ‘the containers with the 
in a strong box 200d with bitumen 
| paper inside. Pinca the containers 

~-N8ide tha box C086 to one anosher 80 that they 


| while being sht--.g do not move 
ogee Pack th : 
dry wood shaving: - © 68P8 Dotweon tho containers with 


Using 43. .:; | 
thb:-6ates ane paint, mark the following stencils on 
"INSTRUMENTS", 0 seca ne Packing box: “HANDLE WITH caRpH 
| dnd Ob thy np nr eniits HE BROCKAITE, HE KANTOBATS) 
— - on the cover of the box: "THIS SIDE ypu 
THIS WALL", (BEPX,BCKPHBATS 31150) . 


the consi¢nor and tho consignee, 


and put Stamps 93 the Manufacture 
of the consigneo, insert a packin 
ing the components Dlacea thore 

: containing the packing Sheet with 
The gross weight of the box 


overload warning units 
paper or tar-Lnpregnated 
With the warning unite 


a 


- “+ a aR so 
. 


addrosses of 
Bind the box with band iron 

Yr and of the representative 

& sheet in every box speoity- 
in. Wrap the envelope 
waterproo? papor, 

must not exceed 50 leer 


B. Storage 
Keep the overload warning units packed 
talners in woll heated and aired depots under 
ranging between +10° and +30°¢ and the relati 
between 40 and 70°. Sharp fluctuations of the 
the humidity are not permissible, 
The premises tho warning units kept in should be thorough 
protected against penetration of various kinds of fases aie 
(chlorine, vapours of ammonia, smoke and the like). Tt is 
absolutely. inadmissible that chenicals, acids, and alicalies 
Should be kept in the depots together with the 
units. 


in tho packing cone 
tomperatures — 

ve humidity 
temperature and 


overload warning 


Arrange the warning units on special racks made of wood 
whose relative moisture content does not exceed 20%, The racks 
must stand at least 40 om, off the walls ana the floor of the 
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depot and provided with cloth 
| Overload warning units from de 
and rays of tho sun, 


blinds for proteoting the 
teriorativo effect of the dust 
Lf long-term Storage ig expected, 


arning units and Stop the hole made on 
ald of a nut, 







the housing with tho 







Co Shipping 





Bofore Shipping + 
indicated dn Soction II 
the instrument, 





ho overload warning units, 


cage 
I and in the ¢ iene 


ertificate acoompanying 







The containers W 
Shipped in strong boxe 
While Shipping, 


effect or Snow and raj 
oars} 





ith the Overload Warning units should be 
6 protected againg+ hoisture, 


rated 
Proteot the boxog against the deteriorgtive 


n (at railway stat 
; Lon 
Covering them with tarpaulin, — — oe 
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Fig- 1 Overload Warning Lait MI- 8A. General View 
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Fig. 2. Schematic Diagram of Overload Warning Unit 
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Fig. 4, Cut-Out and Sectional Views of Overload Wearing Unit 
' |» weight; 2, 10, 23, 25, 26, 28, 32, 37, 39, 41, 44, 48, 51, 34, 553, 38) 61, 63,63, 71, 72, 73 = SCEOWA, 3 xm bushing; 4 atop; : 
5s 16 34, 42, 59 =» nute; 6 = sping; 7, 9. 50, 52, 64, 675 69 = blocko; 8 — housing; 11, 49, 4, 97, 69, 70  otelpas 12 meubber 
gasket; 13 — scaling wedge; 14 — wanhoc; 14 = springs 17 = pins 16 — cap; 19 — body; 20 » magnets: 21, 22 Coren; 24 alaeve; 
27 «= sheathing coat; 29 — name platc; 30 — lockpin; 31 = acaling cap} 33 = locking octet; 35 & oupports 36 — cover: 39 a bughe 
ing; 40 < pips; 4} = contact brushen; 45 ~ apting; 46 ~ cablea; 47 ~ plug coanectoss $5 « oupports G0 <> clamp} 62 = angle 

pieca: 66, 79 = coliectors; 74 — angle piece. . 
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Fig. 7. Circuit Diagram for Connecting Warming Unit to Power Plane 
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J ~ level; 2 — rotating device; 3 — pan; 4 — stud; 3 « hook; 6 = 
waming lamp; 7 — pulley; 8 ~ micrometer oerew; 9 = contact; 

10 = screw; 1] = wasning unit; 12 = sect of weights; 13 — connece 
tor plug. 
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